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RESUME 
The thesis describes the works related to the synthesis, 
characterization and applications of different simple and 
substituted 2'-hydroxychalcone heterocycles, such as flavanone, 
triazoline, tetrazole, aziridine, oxaziridine, thiazolotetrazine, 
lodo-nitrate and oxazolidine-2-thione 
A. An improved procedure for cyclization of chalcones to 
flavanones using BiCla-supported silica in dry condition 
The substituted 2'-hydroxychalcone undergo thermal cyclization 
under dry condition in the presence of Lewis acid, BiCls-
supported silica gel. 
2'-Hydroxy-4,4',6'-trimethoxychalcone (I), 2'-hydroxy-4-
methoxychalcone (III), 2'-hydroxychalcone (V), 2'-hydroxy-3,4, 
4'-trimethoxychalcone (VII), 2',4-dihydroxychalcone (IX) and 2, 
2'-dihydroxy-4,6'-dimethoxychaIcone(XI) gave 4',5,7-
trimethoxy flavanone (II), 4'-methoxyflavanone (IV), flavanone 
(VI), 3',4',7-trimethoxyflavanone (VIII), 4'-hydroxyflavanone 
(X) and 2'-hydroxy-5,7-dimethoxyflavanone (XII) respectively: 
p5 BiCl3—Supported Silica 
(I, III, V.VII, IX, XI) (II, IV, VI,VIII,X, XII) 
Where, 
Ri Ri Ri El Ri E ! R ! 
I & II OMe OMe H H OMe H H 
III & IV H H H H OMe H H 
V & V I H H H H H H H 
VII & VIII OMe H H OMe OMe H H 
IX &X H H H H O H H H 
XI & XII OMe OMe OH H H H H 
B. Preparation of substituted 2'-hydroiychalcone triazoline 
derivatives in dry condition 
The reaction of 2'-hydroxy-4-methoxychalcone (I), 2'-hydroxy-
3,4-dimethoxychalcone (III) and 2'-hydroxy-4,4',6'-trimethoxy-
chalcone (V) with sodium azide and neutral alumina used as 
solid-support in dry condition afforded 5-(2'-hydroxybenzoyl)-
4-anisyl-lH-A^-l,2,3-triazoline (II), 5-(2'-hydroxybenzoyl)-4-
(3,4-dimethoxyphenyl)-lH-A^-l,2,3-triazoline (IV) and 5-(2'-
hydroxy-4',6'-dimethoxybenzoyl)-4-anisyl-lH-A^-l,2,3, 
triazolin e (V) respectively: 
Ill 
R5 NaNs—neutral ainma 
-siqjpcxted, A 
(I,ffl,V,) 
Where, 
N - \ 
H 
(HIV.VI,) 
Ri Ri Ri R1 Ei R! R! 
i & i i H H H H OMe H H 
III & IV H H H H OMe OMe H 
V & VI OMe OMe H H OMe H H 
C. Preparation of substituted 2'-hydroxychalcone iodo-
nitrates 
The reaction of 2'-hydroxy-3,4-dimethoxychalcone(I), 2'-
hydroxychalcone (III) and 2'-hydroxy-4,4'-dimethoxychalcone 
(V) with iodine-silver nitrate in dry ether gave l-(2'-
hydroxyphenyl)-3-(3,4-dimethoxyphenyl)-2/3-iodo-2/3-nitrate-
l-propanone(II),l-(2'-hydroxyphenyl)-3-ary 1-2/3-iodo-2/3-
nitrate-l-propanone(IV) and 1- (2'-hydroxy-4-methoxyphenyl)-
3-anisyl -2/3-iodo-2/3-nitrate-l-propanone (VI) respectively: 
IV 
Diyelher,rt. "^ 
(n,iv,vii,) 
Where, 
R' R^ R 2 «3 j^ 4 R5 R6 J^7 
I & II H H H OMe OMe H H 
III & IV H H H H H H H 
V & V I OMe H H H OMe H H 
D. Preparation of substituted 2'-hydroxychalcone 
oxazolidine-2-thiones and thiazines 
The reaction of 2'-hydroxy-4-methoxychalcone (I),2'-hydroxy-
chalcone(IV), 2'-hydroxy-4'-methoxychalcone(VII) and 2'-
hydroxy-4,4',6'-trimethoxychalcone(IX) with me/a-chloro-
perbezoic acid at 0-5°C gave 2'-hydroxy-4-methoxychaIcone 
epoxide(III), 2'-hydroxychalcone epoxide(VI), 2'-hydroxy-4'-
methoxychalcone epoxide (VIII) and 2'-hydroxy-4,4',6'-
trimethoxychalcone epoxide (X) respectively. 
These epoxides (III, VI, VIII and X) treated with thiourea 
in dimethylformamide (DMF) solvent at 80-90°C which gave 
the following products respectively: 
III->4-(2'-hydroxyphenyl)-5-anisyl-l,3-oxazolidine-2-thione 
(XI). 
VIII^4-(2'-hydroxy-4'-methoxyphenyl)-5-phenyl-l,3-
oxazolidine-2-thione(XIII). 
X -> 4-(2'-hydroxy-4',6'-dimethyxyphenyl)-5-anisyl-l,3-
oxazolidine-2-thione(XII). 
VI 
O 
(I, IV, VII, IX) 
nv-CPBA, 0-5 "*C 
CHCIj 
OR^ 
(HI, VI, VIII,) 
1 (NH2)2 CS, DMF, 80-90 "C, 3-4 hrs. 
OR^ 
(XI, XII, XIII) 
The reaction of I with thiourea in DMF and CHjONa/CHsOH 
gave 4-(2'-hydroxyphenyl)-6-anisyl-l,5,5,6-tetrahydropyrimidine 
-2-thione (XIV) and in glacial acetic acid gave 4-(2'-
hydroxyphenyl)-6-anisyl 2-oxo-3,5,6-trihydro-l,3-thiazine (XV): 
Vll 
0CH3 
, CHjONa/CHjOH 
OCH3 
(NH2)2CS,reftK,6hs. 
DMF I glacial acetic acid 
(XIV) 
OCH3 
(XIV) (XV) 
where. 
R' K' R^ R* R ' R** R^ 
I,II,III,XI,XIV& XV H H H H OMe H H 
IV,V & VI 
VII & VIII 
H H 
OMe H 
H H H H H 
H H H H H 
IX, X & XII OMe OMe H H OMe H H 
£. Preparation of substituted 2'-hydroxychalcone aziridines 
and oxaziridines 
The reaction of 2'-hydroxy-4-methoxychalcone (I), chalcone 
(IV) and 2'-hydroxy-4,4'-dimethoxychalcone(IV) with N-amino-
VIII 
phthalimide in the presence of lead tetra-acetate gave N-
phthalimido-3-(2'-hydroxyphenyl)-3-(4-methoxystyryl)-oxaziri-
dine(II),N-phthalimido-2-(2'-hydroxybenzoyl)-3-anisyl-aziri-
dine(III), N-phthalimido-2-benzoyl-3-aryl-aziridine(V) and N-
phthalimido-3-(2'hydroxy-4'-methoxyphenyl)-3-(4-methoxy-
phenyl)-oxaziridine(VII), N-phthalimido-2-(2'-hydroxy-4'-meth-
oxybenzoyl)-3-anisyl-aziridine(VIII) respectively: 
Y-NH2/CH2CI2 
LTA,rt. 
7 R° 
an, V, VIII) 
IX 
Rl E i R ! E l Ri R ! R ! 
I, II & III H H H H OMe H H 
IV & V H H H H H H H 
VI, VII & VI OMe H H H OMe H H 
F. Preparation of substituted 2'-hydroxycbaIcone thia-
zolotetrazines 
Treatment of ethanolic solution of different substituted 2'-
hydroxychalcones such as 2'-hydroxy-4-methoxychalcone (I), 
2'-hydroxy-4,4',6'-trimethoxychalcone(IV) and 2'-hydroxy-3,4-
dimethoxychalcone (VI) with thiocarbohydrazide in glacial 
acetic acid afforded 6-(2'-hydroxyphenyl)-6-(4-methoxystyryl)-
l,4,5,6-tetrahydro-s-tetrazine-3(2H)-thione (II), 6-(2'-hydroxy-
4',6'-dimethoxyphenyl)-6-(4-methoxystryryl)-l,4,5,6-tetra-
hydro-s-tetrazine-3(2H)-thione (V) and 6-(2'-hydroxyphenyl)-6-
(3,4-dimethoxystyryl)-l,4,5,6-tetrahydro-s-tetrazine-3(2H)-
thione (VII) respectively: 
s 
II 
H N NH. gl. acetic acid, rt. 
H2N / NH, 
(II, V, VIII) 
where. 
R' R2 R3 R* R' R^ R^  
I,II,& III H H H H OMe H H 
IV &V OMe OMe H H OMe H H 
VI & VIII H H H H OMe OMe H 
G. Prepration of substituted 2'-hydroxychaIcone tetrazoles 
and amides 
The reaction of 2'-hydroxy-4,4'-dimethoxychalcone (I), 2'-
hydroxy-4,4',6'-trimethoxychalcone (IV) and 2'-hydroxy-4-
methoxychalcone (VII) with sodium azide, bromine and 
acetonitrile in the presence anhydrous AICI3 gave l-(2'-
hydroxy-4'-methoxyphenly)-2/3-bromo-3-(4-methoxyphenyl)-
2/3-(5-methyl-lH-tetrazole)-l-one(II),l-(2'-hydroxy-4'-methoxy 
XI 
phenyl)-2/3-bromo-(4-methoxyphenyl)-2/3-acetamide-l-one 
(III);l-(2'-hydroxy-4',6'-dimethoxyphenyl)-2/3-bromo-3-(4-
methoxyphenyl)-2/3-(5-methyl-1 H-tetrazole)-1 -one(V), l-(2'-
hydroxy-4',6'-dimethoxyphenyl)-2/3-bromo-3-(4-methoxy-
phenyl)-2/3-acetamide-l-one (VI) and l-(2'-hydroxyphenyl)-
2/3-bromo-3-(4-methoxyphenyl)-2/3-(5-methyl-l H-tetrazole)-1-
one(VIII),l-(2'-hydroxyphenyl)-2/3-bromo-3-(4-methoxy-
phenly) -2/3-acetamide-l-one(IX) respectively: 
( I , I V , V I I , ) 
1) Brj — A l C b , C H j C N , 0 "C 
2) N i N , 
(11, V, v n i ) 
where , 
X = —Br , Y = 
CHj 
— N 
>=1 
\ 
Z = — 
Ri R^  R^  R* 
I, II & III OMe H H H 
IV, V & VI OMe OMe H H 
VII, VIII &. IX OMe OMe H H 
( I I I , V I 
N H — C — C H 
II 
O 
R' 
OMe 
OMe 
OMe 
, IX ) 
3 
R^ 
H 
H 
H 
R^  
H 
H 
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INTRODUCTION 
There is no exaggeration in the statement that plants have 
sustained and are sustaining human life on this planet. The plant 
chemistry also known as natural products chemistry is a wide 
and distinct field and concerned with the enormous variety of 
organic substances accumulated by plants, e.g. alkaloids, amino 
acids, flavonoids, quinones, terpenes, fatty oils, steroids, etc. 
True, we have been served much better by the synthetic 
chemists in a variety of ways in this world of even changing 
economic reactions. The crude drugs have given place to pure 
compounds, which have the advantage of fixed and definite 
action and no complications, still crude drugs are used, firstly 
because, our search has not yet been successful in fixing up the 
active constituents of many of these drugs. Secondly, there is 
the economic question and finally, these drugs provide mixture 
of medicinal substances with well-established and desirable 
therapeutic action. 
The field of flavonoids is one of the most fascinating 
areas of plant chemistry. The flavonoid compounds occupy a 
prominent position among the plant phenols, comprise a body of 
organic substance of extra-ordinary variety and interest. Their 
occurrence in nature, the chemical and biological relationships 
between them, the chemistry that has been developed in the 
course of over a century of study devoted to them, all present a 
rich field of scientific inquiring from which has come a 
bountiful harvest of interesting and important findings. 
Hundreds of new flavonoids are being discovered every year 
from natural sources and many of them being synthesized. The 
study of their synthesis, stereochemistry, physiological 
activities and biosynthesis of flavonoid compounds continue to 
add a new information to the field. The chapter opened by the 
synthetic chemists with the dye-stuffs have now passed on to a 
stage, where it is very doubtful if we can fruitfully go any 
further. The hope that photosynthesis when realized will solve 
all our difficulties of world shortage, is a statement to be taken 
with great care and caution. 
The term flavonoid covers a large group of naturally 
occurring compounds containing fifteen carbon atoms in their 
basic nucleus and these are arranged in a Ce-Cj-C^ 
configuration, that is, two aromatic rings linked by a three 
carbon unit, propane bridge, except in isoflavone class in which 
the arrangement is in Ce-c—c—c. For convenience, the ring 
are labelled as A, B and C, the individual carbon atoms are 
referred to by a numbering system which utilizes ordinary 
numerals for the A-and C-rings and "primed" numerals for the 
B-ring. Chalcones, lacking of a central heterocylic ring (i.e. C-
ring). A- ring is "primed" and B- ring as "unprimed" numerals. 
2 .3 
The flavonoids are classified on the basis of their 
oxidation state of heterocylic ring (i.e.C-ring) and the position 
of B-ring. The examples of some major sub-groups are given in 
chart I, The main constituents of the flavonoids are: 
(Normal Series) (Iso-Series) 
Carbon numbers 
I 
OH 
Chart I 
H 
H 
Q CH p ' 
Flavones/chalcones n 
o 
— C CHi C' 
avanones ii 
o 
r. * u- —CH—CH=CCC 
Catechines I ^^ 
OH 
ci 1 —C CH CCC 
Flavanonols ii i ^ ^ H 
0 OH 
Anthocyanidins —C=C—C,...^^ 
The flavonoid compounds are mainly present in nature as 
"glycosides". The term glycoside was adopted to embrace a 
large and remarkably varied group of organic compounds, which 
on hydrolysis yield flavonoids (aglycosides) and sugar. The 
non-sugar part (aglycone) may include a wide variety of 
compounds occurring in nature. In the case of flavonoid 
glycosides, this moiety is generally a phenolic compound. 
The classification of glycosides is based upon the nature 
of aglycones. The aglycones include representatives of many of 
these numerous group of hydroxyl compounds occurring in 
plants. 
All flavonoid glycosides known to date may be classified 
into two main groups: 
I, Flavonoid 0-glycosides 
II. Flavonoid C-glycosides. 
I. Flavonoid O-glycosides 
Mostly flavonoids occur as flavonoid O-glycosides in which one 
or more of the flavonoid hydroxyl group is bound to a sugar or 
sugars by an acid labile hemi-acetal bond. The number of 
hydroxyl group and sugar moiety varied from mono- to poly- at 
different positions on A-, B-and C-rings. 
II. Flavonoid C-glycosides 
Such glycosides are referred to as flavonoid C-glycosides in 
which sugar or sugars are directly attached to the benzene 
nucleus/nuclei by a carbon-carbon bond. Generally, the C-linked 
sugars have been found at 6- and 8- positions on the flavonoid 
nuclei. 
The C-glycosyl and 0-glycosyl flavonoids can be 
identified by hydrolysis. The 0-glycosyl flavonoids can easily 
be hydrolysed under mild acidic condition, but C-glycosyl 
flavonoids can't. One more difference between C- and O-
glycosides is of enzymatic hydrolysis. Only O-glycosides 
undergoes enzymatic hydrolysis. 
The compounds containing these heterocyclic moieties are 
associated with a number of biological and pharmaceutical 
activities. Gaber(in "The anti-inflammatory action of 
flavonoids", Akademiai Kiado, Budapest, 1972) has reviewed 
pharmacodynamics effect of flavonoids. The importance of these 
compounds varied from ornamental to the treatment of AIDS. 
The important applications are such as CNS depressant, MFO 
(Mixed function oxygenase) to cure cancer, anti-cholestermic, 
anti-viral, anti-hepatotoxic, anti-inflammatory. Enone function 
in chalcone moiety confers antibiotic, bacteriostatic, anti-
poliomyelitis and bactericidal properties. They are also used as 
radical scavenger and singlet oxygen quenchers. These reactive 
species causes proteins and DNA damages and oxidation of LDL 
(Low density lipoproteins) which is responsible for 
atherosclerotic plaque and coronary heart disease. These 
compounds act as anti-microbials, anti-tumor, hepatoprotective 
agents, reduce heart attack, anti-oxidation, gastroprotective 
agents, tranquilizer, pigments and co-pigments in flowers and 
fruits, inhibit lipid peroxidation (LPO), reduce platelets 
aggregation, cytotoxic T lymphocytes(CTL) inhibitor, anti-
mutagenic, anti-carcinogenic, contraceptive, spasmolytic, 
oestrogenic, bronchodilator, anti-convulsant, tanning of leather, 
fermentation of tea, manufacture of cocoa, flavor of foodtuffs, 
in plants a great chemotaxonomic value, vitamin p activities, 
anti-histamine, anti-allergic, etc. The phenolic nature inhibits 
mono amino oxidase (MAO), choleratic, insecticidal, fungicidal, 
anti-spermatogenic, etc. 
Here, a number of heterocyclic analogues of chalcone 
derivatives have reported. For example, flavanone, triazoline, 
tetrazole, iodo-nitrate, oxazolidine-2-thione, thiazine, etc. 
These heterocyclic compounds are very widely distributed in 
nature and are essential for life. They play a vital role in the 
metabolism of all living cells. In search of physiologically 
active products, they control the bio-chemical processes of 
different systems, which act as a powerful stimulant to us for 
the development of these heterocyclic compounds. 
THEORETICAL 
The study of naturally occurring compounds has developed 
concurrently with synthetic organic chemistry. In common with 
the studies of natural products of all kinds, flavonoid chemistry 
has emerged from the undirected search of new compounds and 
the establishment of their structure by conventional means. The 
structure determination by total synthesis of flavonoids is under 
developed. A significant progress has been made in the solution 
of problems relating to the biological origin and inter-
relationships of flavonoid compounds. 
The term 'flavonoid' derived from the most common group 
of compounds, the flavone, where an oxygen bridge between the 
ortho- position of A-ring and the benzylic carbon atom adjacent 
to B-ring forms a new y-pyrone type ring. Such heterocycles, at 
different oxidation levels are present in almost all plants. For 
example, the lowest oxidation level of C-ring is in flavone. 
Besides the carbon atoms link, the flavonoids have also a 
typical oxygenation pattern in their benzene rings. Generally, A-
ring has three alternate oxygens at position, 2',4' and 6' in the 
open formula or in other words, A-ring derives from 
phloroglucinol. In contrast, mostly B-ring has ;?flro-oxygen 
substituents or two oxygens, para-Sind meta- with respect to 
propane chain. The compounds with non-oxygenated B-ring or 
with one ortho- oxygen function are very rarely found. 
Biogenesis of flavonoids is well- known*'^. The A-ring is 
formed by head-to-tail condensation of three acetate units while 
the B-ring as well as Ca-chain arise from a phenylpropanoid 
precursor derived from the shikimic acid pathway*.The 
involvement of acetic acid and substituted cinnamic acid has 
been confirmed through studies with labelled compounds, 
notably by Grisebach' and Geissman'. 
3CH3COSC0A + 
(Fig.l) 
However, a more detailed knowledge of this reaction and the 
chemical nature of the immediate precursors, obtained from the 
enzymic studies support the proposal that CoA-ester of malonic 
acid and cinnamic acid are the substrates of an enzyme-mediated 
condensation ' .While no experimental evidence has been 
obtained, so far, regarding the possible intermediate in the 
10 
formation of A-ring from acetyl-CoA.The direct evidence from 
the reaction mechanism formulated in figure 2 has been obtained 
from the chemical degradation of the overall product formed 
from p-coumaroyl-CoA malonyl-CoA with an enzyme 
preparation form cell suspension cellures of parsley'. 
(M O 
(Fig. 2) 
There are still some doubts about the actual structure of the 
phenylpropane unit used by the plants as a starter for the 
process of polyketide condensation and then A-ring. Mostly the 
chemists now believe that the cinnamic acids (p-coumaric and 
11 
more rarely caffeic, ferulic and sinapic acids) are obligatory 
intermediates in the biosynthesis of the most flavonoids***. The 
chalcones"'*^ and flavanones'^'^^ are central intermediates from 
which most, if not, all other flavonoids originate. Conclusive 
evidence has not, so far been obtained to answer the question 
whether chalcones or flavanones are the most direct precursors 
of the various flavonoids. There is good evidence for in vitro^^ 
and in v/vo*' the existence of equilibrium between chalcones and 
the corresponding flavanones. The chalcone-flavanone 
isomerase isolated from various plant sources*" (C.g. 2'4,4'-
trihydroxychalcone) has been successfully isomerized to the 
optically active 4,7-dihydroxyflavanone by the mediation of the 
isomerase isolated from soybean seedling*': 
OH Sojahispida Y^Y^^" \ / ^ 
pH7.5,37°C '- ' ' ^^^^ 
The preparation of optically active d-7-hydroxyflavanone 
has been achieved by heating 2', 4'-dihydroxychalcone with d-
champhorsulphonic acid*'. The temperature and duration of 
heating are reported to be important factors for the production 
of maximum optical activity: 
12 
Me 
ACQ 
OH a l e . d-champhor 
sulphonic a c i d , A 
Me )AcO 
[alD = + 3 2 . r 
Some of the hydroxychalcones (bearing a 2'-hydroxyI) 
have been catalyzed to their corresponding flavanones (The 
chelation of the nitro-group with 2'-hydroxyl is an important 
parameter in determining the stability of chalcone in its 
conversion to flavanones)**. 
The conversion of substituted 2'-hydroxychalcones into 
their corresponding flavanones is usually affected under the 
influence of light*', heat^*, silica (solid)^*, Co"-Schiff base 
complex^^, mineral and Lewis acids alone or in the presence of a 
catalyst^^. The different acids used for the isomerization of 2'-
hydroxychalcones to their corresponding flavanones gave 
different yield. The change in reaction time or concentration of 
acid did not affect the yield. The acids used were: alcoholic -
cone. H2S04"", cone. HCl" ' , CH3COOH, H3PO4, PPA"^ BF3-
etherate"', FeCb, AICI3, FeCl3+silica"^ AlClj+alumina, H3PO4 
+methyl cellosolve"*, glacial acetic acid +KBr-KBr03^^^ 
celite-supported-KF in methanol^^^, cone. HCl + tert.- (n-
C4H9)4NVCl^orI®"', etc: 
13 
Where, 
R = R' = OH, OMe, Me, NO2, X, OCHjPh, OAc, etc. 
Often dilute alkali or its salt in fused form have been 
used^^ for the conversion of polyhydroxychalcones (e.g. 
Butein): cold dil. NaOH" ' , K O H " " ,AcONa/AcOK-MeOH 
(fused)"', pH-OHD, etc. 
The electrochemical transformation of substituted 2'-
hydroxychalcones were also reported 25. 
+ Flavone 
The selective oxidation of flavan-4-ols with hypervalent 
iodine gave flavanones^^: 
14 
\ PhI (OCCF3)2 
HO H 
|27 Some other oxidizing agents were used . For example, 
alk. H2O2"', Se02-amyl a ic . "^ Se02+H202"', ^/AgoAc in 
AcOH"^ Hg(OCOCF3)2/CH2Cl2"*, etc. 
H 1) H g t O C O C F a ) ; / ^ 
CH2CI2/ r t . rj J 
2) a l k . NaBH^ 
where. 
R \ R^ R^R^R^ R^R' = 0CH3, H , ocH2Ph 
The reduction of flavones gave flavanones 28 
Sod, hydrogen 
— / t e l l u r i d e 
Other metal hydrides were also used to get flavanones 29 
15 
.OMe 
^ g BuaSnH/AIBN 
i n CgHg, r e f l u x 
NaBH4 (NaOH) 
w h e r e . 
R' = OMe, H, OCHzPh 
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DISCUSSION 
The flavonoid, an important group of naturally occurring plant 
pigments, are generally polyphenolic compounds having C6-C3-
C6 carbon-skeleton. 
Flavanone constitutes one of the most important class of 
the wide group of flavonoid. It contains saturated 3-
benzopyrone nucleus. They are crucial substituent in a number 
of naturally occurring and pharmacologically important 
compounds, such as C-arylglycosides and C-glycosides***. They 
are colourless to man, but may be visible to some insects and 
act as co-pigments in flowers, an intermediate in the 
biosynthesis of flavonoid^' such as flavanones, isoflavones, 
flavanols, coumarins, benzopyrones, etc. They are important to 
man not only because they contribute to plant colour but also 
because many members are physiologically active. Gaber^^ has 
reviewed the recent trends in research on pharmacodynamic 
effects of flavonoid. The importance of flavonoidic compounds 
in the protection against x-rays and other radiation injuries, cure 
of frostbite, prophylactic action, ©estrogenic activities, tanning 
of leather, fermentation of tea, manufacture of cocoa and in the 
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flavour qualities of food stuffs,^'*''' contraceptive drugs^^, heart-
stimulant^'*, bronchodilator^', anti-histamine^', antheimintic^^, 
vitamin p activities,'* etc. are well known. They are also used as 
anti-oxidants for oils and fats"*'*'** anti-microbial^"'', anti-
inflammatory, anti-rheumatic'*"*^, anti-tumor^"'"'* anti-cancer'*"'*', 
anti-allergy^"*,DNA-cleavage^"'', cosmetic composition for skin 
dryness wrinkle^"' and anti-cardiovascular activities'*"'. 
The aforementioned importance of flavanone moiety in the 
natural products stimulated us to design a cheep and high 
yielding path and attempts to initiate the natural reaction or 
enzymic processes as a way to improve the power of synthetic 
organic chemistry. 
A. An improved procedure for cyclization of chalcones to 
flavanones using BiCls-supported silica in dry condition 
(i) Synthesis of 4',5, 7-trimethoxyflavanone (II) 
2'-Hydroxy-4',4,6-trimethoxychalcone (I, 0.64gm, 2 mmol) in 
minimum benzene solvent was adsorbed on BiCls (0.5 gm,2 
mmol) supported silica(3.0 gm) on water bath. The reaction 
mixture was heated on water-bath (i.e.60-80°C) on occasional 
stirring for 3.0 hrs. The change in molar ratio did not affect the 
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yield and reaction time. TLC monitoring, the reaction mixture 
was worked-up and chromatographed to afford a single 
product(II) in excellent yield. 
-OCH3 BiCla-Supported V ^ ^ t ^ ^T—(' V-GCHj 
S i l i c a , ^ 
• * • 
Characterization of II 
The product (II) was characterized for the molecular formula, 
CigHigOs, melting point 125-126*C^'. It gave negative alcoholic 
FeCl3-test and pink colour with Mg-conc. HCl". The UV (X„,ax)-
spectrum exhibited two characteristic flavanone peaks*^ at 289 
and 325 nm. The IR-spectrum displayed diagnostic bands at 
1680 cm-'(C=0 str.), 1320, 1300, 1225, 964, 951cm-' (flavanone 
skeleton/^and other absorption frequencies. The ' H - N M R -
spectrum gave the characteristic aromatic peaks at 6 8.06, 
doublet for two protons, H-l', H-6', J =8.4Hz; 8 6.95, doublet 
for two protons, H-3', H-S', J=8.8Hz; 5 6.78, doublet for one 
proton, i/-8, J=2.5Hz; 6 6.6, doublet for one proton, H-6, 
J=2.5Hz; 5 5.32, doublet of doublet for one proton, C-2 proton. 
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J=13.5, 2.0Hz; 53.88, singlet for nine protons, 3x OC//3 protons; 
8 2.98, double-doublet for one proton,C-3//ax-3, J=16.8, 13.0Hz; 
52.70, double- doublet for one proton,C-3//eq-3, J=13.5, 2.0Hz''\ 
On the basis of these spectral data, product (II) was 
characterized as 4',5,7-trimethoxyflavanone. 
EIMS fragmentation followed the established pattern^^, 
which further confirmed the product (II). The molecular ion 
peak (M"^) at m/z 314(3.4). The other important fragment ions 
were at m/z: 287, 196, 179, 152, 135, 119, 107, 105, 93, 77 and 
65, etc. shown in scheme 1. 
(ii) Synthesis of 4'-methoxyflavanone (IV) 
2'-Hydroxy-4-methoxychalcone (III,0.5gm,2mmol);BiCl3 0.5gm, 
2 mmol) supported on silica (3.0 gm)was heated for 3 hrs. The 
reaction mixture was worked-up as described above.The 
product (IV, 0.46 gm) was isolated by column chromatography 
as a yellow solid. 
OCH3 BiCla-Supported ^ i f ^ ^1 ( 7—OCH 
Silica, ^ 
20 
s 
ja 
u CO 
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Characterization of IV 
The product (IV) was analysed for the molecular formula, 
Ci6H,403, melting point 96-97°C'*^ It gave negative alcoholic 
FeCls-test and pink colour with Mg-conc. HCl" . The UV (A.„,ax)-
spectrum exhibited peaks at 316, 320, 328, 350 and 413 nm. The 
IR-spectrum displayed diagnostic bands at 1682 cm'' (C=0 str.) 
and 1335, 1298, 1224, 970, 949 cm"\flavanone skeleton/^ and 
other absorption frequencies. The ' H - N M R spectrum gave the 
characteristic aromatic peaks at 57.60, doublet for two protons, 
H-2\ H-6', J=8.6Hz; 57.4-7.24, multiplet for four protons, H-5, 
H-6, H-1, H-8; 5 6.93, doublet for two protons, H'3', H-5', 
J=8.6Hz; 65.37, doublet of doublet for one proton, C-2 proton, 
J=14.0, 2.5Hz; 53.75, singlet for three protons, OC/fj protons; 
52.71, double- doublet for one proton C-3i/eq-3, J=14.0, 2.5Hz; 
53.0, double-doublet for one proton, C-3//,x-3, J=14.0, 2.4Hz. 
On the basis of these spectral data, product (IV) was 
characterized as 4 '-methoxyflavanone. 
(ill) Synthesis of flavanone (IV) 
2'-Hydroxychalcone (V, 0.45 gm, 2 mmol); BiCb (2 mmol) 
supported on silica (3.0 gm) was heated for 3 hrs. The reaction 
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mixture was worked-up as described previously. The product 
(VI, 0.42 gm, 92%) was isolated as light -yellow solid. 
BiCl3-Sqpported 
Silica, A 
Characterization of VI 
The product (VI) was characterized for the molecular formula, 
C15H12O2, melting point 76-77**C'*'. It gave negative alcoholic 
FeCls-test. The UV (Xniax)-spectrum exhibited peaks at 310, 357 
and 378nm. The IR-spectrum displayed diagnostic bands at 1690 
cm' '(C=0 str.), 1325, 1298, 954cm''(flavanone skeleton) and 
other absorption frequencies. The ' H - N M R spectrum gave the 
characteristic aromatic peaks at 5 8.26, doublet for two protons, 
H-2\ H-6', J =7.4Hz; 8 7.45-7.36, multiplet for three protons, 
H-3', H-4', H-5';d7.60, double-doublet for one proton, H-5, 
J=8.4, 3.0Hz; 67.2-7.0, multiplet for two protons, H-6, H-1; 8 
6.91, multiplet for one proton, / / -8 ; 8 5.30, doublet of doublet 
for one proton, C-2 proton, J=13.7, 2.3Hz; 8 2.97, double-
doublet for one proton, C-3//ax-3, J=17.0,14.0Hz; 8 2.73, double-
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doublet for one proton, C-3//eq-3» J=14.0, 2.3Hz. On the basis of 
these spectral data, product (VI) was characterized 2LS flavanone. 
(iv) Synthesis of 3', 4', 7-trimethoxyflavonone(VIII) 
2'-Hydroxy-3,4 ,4'-trimethoxychalcone (VII, 0.5 gm, 3 mmol); 
BiCls (0.9 gm, 3 mmol) supported on silica (3.0 gm) was heated 
for 3 hrs. The reaction mixture was worked-up as described 
previously. The product (VIII, 0.45 gm, 92%) was isolated as 
cream colour solid. 
,0CH3 
-OCH3 BiCl3-Supporteci 
S i l i c a 
Characterization of VIII 
The product (VIII) was characterized for the molecular formula, 
CigHigOs, melting point 119-120*'C^'. It gave negative alcoholic 
FeCls-test and pink colour with Mg-conc HCl^^. 
(v) Synthesis of 4'-hydroxyflavanone(X) 
2', 4-Dihydroxychalcone (IX, 0.5 gm, 2 mmol); BiCls (0.6 gm, 2 
mmol) supported on silica (3.0 gm)was heated for more than 6 
hrs. The reaction mixture was worked-up as described 
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previously. The product (X, 0.15 gm, 30%) was isolated as pale 
yellow solid and melting point 186-188°C '". It gave positive 
alcoholic FeCl3-test, 
BiCla-Supported 
Si l ica , A 
(vi) Synthesis of 2'-hydroxy-5, 7-dimethoxyflavanone(XII) 
2,2'-Dihydroxy-4',6'-dimethoxychalcone (XI, 0.6 gm, 2 mmol); 
BiCls (0.6 gm, 2 mmol) supported on silica (3.0 gm)was heated 
for more than 6 hrs. The reaction mixture was worked-up as 
described previously. The product (XII, 40%) was isolated as 
light yellow solid and was characterized for the molecular 
formula, C17H16O5, melting point 85-86''C *^ It gave alcoholic 
FeCls-test and pink colour with Mg-conc. HCl^^. 
HjCO^ 
BiCl3-Suppor ted 
S i l i c a A 
H3CO 
Interestingly, the results in dry condition are much better 
in yield and reaction time than in the solution. The reason might 
be that the silica has a complex-structure having cavities of 
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different shapes and sizes'*'. The Bismuth (a heavier p-block 
element) has potential for both covalent and co-cordinative 
bonding due to weak shielding of the 4f-shell {lanthanide 
contraction) and the relativistic effect responsible for the 
stabilization of 6s-orbital {inert-pair effect) confer to Bi(III) a 
potential Lewis acidity, was developed only recently*^. Here, 
the cyclization is taking place inside the silica-carities which 
hold the bismuth at an appropriate site for lewis acid activation. 
The activation energy of the reaction decreases and the reaction 
becomes faster than in the solution. However, the BiCls, alone 
in the solution gives low yield, due to the Bi (IH) being 
surrounded by the solvent molecules. Thus disrupting the 
activation for the intramolecular cyclization, leading to 
comparatively higher activation energy. In the case of products 
X and XII yield is quite low, which might be due to the 
delocalization of a,p-unsaturated electrons, involving in 
resonance with electron-donating group (i.e. OH) on B-ring 
shown in scheme 2. 
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constained environment will 
lower the activation energy 
^ Bi ( s ) 
In solution phase Bi is 
surrounded by soh^ent molecules 
Scheme 2 
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EXPERIMENTAL 
All melting points (m.pt.) were obtained on kofler block and are 
uncorrected. Infra-red (IR) spectra were recorded with a Perkin-
Elmer-621 spectrophotometer and wave number (vmax) were 
recorded in cm''. Nuclear magnetic resonance (NMR) spectra 
were recorded with Brucker Avance DPX-300 (300 MHz) and 
Brucker WM-200 (200MHz). The chemical shifts (5) were 
measured in ppm downfield from the internal standard as TMS 
(5=0). The samples were run as 7-10% solution in CDCI3 at 
room temperature. The abbreviations s, d, t, m, dd, q, br. & brs., 
denote singlet, doublet, triplet, multiplet, double-doublet, 
quartet, broad and broad-singlet respectively. Electron impact 
mass spectroscopy (EIMS) were measured with JEOL-D-300 at 
70 eV. The given mass ions are fragmented on the basis of the 
well-established fragmentation patterns in mass specroscopy for 
different schemes. The Ultra-voilet(UV, in X,max) recorded on 
Beckman DU-40 spectrophotometer in acetone solution (1 mg/10 
ml). 
Thin-layer chromatography (TLC) was carried out on 0.25 
mm layers (10 x 3 and 20 x 5 cm. plates) with silica-gel-G 
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plates were usually developed with a mixture of petroleum-
ether, ethyl-acetate, diethyl ether and methanol as a developer. 
The tic plates were sprayed with 10% H2SO4, 20% aqueous 
perchloric acid and charred at llO^C for 10 minutes. The UV-
fluorescence light, alcoholic FeCls solution and iodine chamber 
were also used to detect the spots. 
The column-chromatography was carried out with silica-
gel-G (60-120 Mesh, Merck, BDH etc.) using 25-30 gm. per 
gram of material to be separated. Elution was usually affected 
with petroleum ether (P.E.) containing increasing proportions of 
ethyl-acetate (E.A.) or diethyl ether. 
Dry solvents required were prepared according to standard 
procedures. 
For the synthesis of the starting materials, the substituted 
2'-hydroxychalcones, different hydroxyacetophenones were used 
either of commercial grade (i.e.2'-hydroxyacetophenone) or 
prepared (2,4-dihydroxyacetopenone and 2,4,6-trihydroxy 
acetophenone) from commercial grade 3-hydroxyphenol (resor-
cinol) and 3,5-dihydroxyphenol (phloroglucinol) respectively. 
29 
Preparation of 2,4,6-trihydroxyacetophenone 
In a 250ml two-neck round bottom flask, fitted with a CaCh 
tube and a rubber stopper carrying an inverted thistle tube for 
the introduction of HCl gas were placed, a well-dried 
phloroglucinol (20 gm, 0.16 mol), anhydrous acetonitrile (13 gm 
or 0.32 mol), dry ether (80 ml) and finely powdered and fused 
ZnCl2 (4.0 gm, 0,2 mol). The flask was cooled in an ice-salt 
mixture and shaken occasionally while a rapid steam of dry HCI 
gas was passed through the solution for 2 hrs. The flask was 
allowed to stand in an ice-chest or in fridge for 24 hrs and HCl 
gas was again passed into the above mixture for 2 hrs. The flask 
was stoppered and allowed to stand in an ice-chest or in fridge 
(O-S'^ C) for three days. 
The bulky orange yellow precipitate of the ketimine-
hydrochloride was separated by decanting the ether and was 
washed twice with dry ether (2 x 20 ml). The solid was 
transferred to a two-litre conical flask with one-litre of hot 
water. The solution was boiled for 2 hrs with charcoal to remove 
colour and filtered on reduced pressure while hot. After 
standing overnight, a pale yellow solid was obtained, filtered on 
reduced pressure and recrystallised from hot water, again 
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filtered and dried at 120°C in oven to yield the product as 
colourless needles. 
Yield: 25.0 gm, M.pt: 218 °C (Lit ." 218-219 °C) 
Preparation of 2,4-dihydroxyacetophenone 
Resorcinol (20 gm, 0.135 mol); anhydrous acetonitrile (13 gm, 
0.32 mol); dry ether (80 ml) and finely powdered and fused 
ZnCl2 (4.0 gm, 0.26 mol); the same procedure followed as 
mentioned above, which gave the product as pale yellow 
crystalline solid. 
Yield: 23 gm, M.pt.: 143 *'C. (Lit."" 143-144.5 ''C) 
Preparation of 2-hydroxy-4,6-dimethoxyacetophenone 
A solution of phloroacetophenone (4.2 gm) in dry acetone 
(50 ml) was refluxed with neutral dry dimethyl sulphate (6.5 ml) 
and ignited potassium carbonate (20.0 gm) for 6 hrs. Acetone 
was decanted and the residue was washed with acetone (2 x 20 
ml). The combined acetone was distilled off and ice-cold water 
(20 ml) added to the residue. The solid so obtained was filtered 
and recrystallized from ethanol to afford 2-hydroxy-4,6-
dimethoxyacetophenone (3.5 gm) as colourless needles. 
M.pt.: 81.5°C ( l i t " 82°C) 
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Preparation of 2-hydroxy-4-methoxyacetophenone 
2,4-Dihydroxyacetophenone (4.2gm); dry acetone (50 ml); 
neutral dry dimethyl sulphate (3.5 ml) and ignited potassium 
carbonate (15.0 gm); the same procedure followed as mentioned 
above, which gave the product, a pale yellow crystalline solid. 
Yield: 3.4 gm, M.pt: 48-49°C (Lit."" 48-50°C). 
Preparation of 2'-hydroxy-4, 4',6'-trimethoxychaIcone 
An ethanolic solution of 2-hydroxy-4,6-dimethoxyacetophenone 
(2.0 gm in 20 ml EtOH) was mixed with equimolar amount of 
anisaldehyde (1,5 ml) and an aqueous solution of 60% KOH (30 
ml) was carefully added to the mixture with shaking. The 
reaction mixture was allowed to stand for 2-7 days with 
occasional shaking at room temperature. It was then poured into 
ice-water and acidified with dil. HCl till the pH-paper turned to 
neutral.A semisolid thus obtained was filtered and washed with 
hot petroleum ether to remove unreacted aldehyde at reduced 
pressure. This was taken in ethanol-ethyl acetate mixture and 
kept over night at room temperature for crystallization. The 
product, golden yellow crystals was filtered and dried under 
vacuum. 
Yield: 2.90 gm, M.pt.: 109-110°C (Lit ." 109-110°C) 
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A. An improved procedure for cyclization of chalcones to 
flavanones using BiClj-supported silica in dry condition 
(i) Solid-Support synthesis of 5,7,4'-triniethoxyflavanone(II) 
An aqueous solution of Bismuth (III) chloride (BiCls) (0.6 gm, 2 
mmol) in minimum water was adsorbed on silica gel (3 gm, 60-
120 mesh) and evaporated to dryness. An equimolar amount of 
2'-hydroxy-4,4',6'-trimethoxychalcone (0.60 gm, 2 mmol) 
dissolved in minimum benzene solvent was adsorbed on BiCls-
supported silica-gel to dryness. The reaction mixture was 
allowed to heat on water-bath for 3 hrs with occasional shaking. 
The progress of reaction was monitored by tic. A single product 
was isolated by column chromatography on silica-gel (60-120 
mesh) using petroleum ether:ethyl-acetate (95:5 v/v) as eluent to 
afford 4',5,7-trimethoxyflavanone (0.56 gm) as a white powder. 
Yield: 93.6% Rf-value: 0.62 (P.E.: E.A., 2:1 v/v) 
M.pt.: 125-126''C (Acetone-MeOH) (Lit.'*' 123-125 °C) 
UV (>.„„, nm): 289, 325 and 327. 
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IR (KBr-plate, Vj^,, , cm*'): 2956, 2923 (CH, CH2, aromatic), 
1680(C=O str.), 1630, 1600, 1590 (C=C, phenyl), 1320, 1300, 
1225, 964, 951 (flavanone skeleton) 
*H-NMR (CDCI3, 300MHz, Temp. 25 °C, Conc.< 7-10%) 5: 
8.06 (d, 2H, H-T, H-6', J= 8.4Hz); 6.95 (d, 2H, H-3', H-5', J = 
8.8Hz); 6.66 (d, IH, H-6, J=2.5Hz); 6.78 (d, IH, H-8, J=2.5Hz); 
5.32 (d of d, IH, C-IH, J=13.5, 2.0Hz); 3.88 (s, 9H, 3 x OC//3); 
2.70 (dd, IH, C-3//eq-3, J=13.5, 2.0Hz); 2.98 (dd, IH, C-3 H^^.3, 
J=16.8, 13.0Hz). 
EIMS (70eV) m/z: M *^ 314(3.4), 288(7.45), 287(28.5), 279(2.9) 
267(3.2), 265(10.9), 218(8.1), 196(4.6), 187(4.6), 186(1.2), 
185(1.8), 179(1.8), 172(2.5), 167(5.8), 157(2.4), 153(13.6), 
152(100.0), 151(9.4), 149(4.4), 144(8.4), 136(7.9), 135(80.6), 
133(6.3), 121(6.5), 119(12.6), 115(3.0), 109(13.0) 108(7.9) 
107(27.8), 105(16.5), 97(2.3), 93(2.1), 92(1.9), 91(1.9), 
87(10.7), 86(1.9), 85(2.3) 81(12.6), 78(16.3), 77(62.6), 76(2.4), 
75(2.3), 71(2.9), 65(10.2), 63(12.5), 58(2.6), 57(9.8), 55(2.6), 
53(8.6), 52(3.8), 51(3.5), 50(6.2), 46(14.8), 45(26.7) 44(36.2), 
41(2.5) 
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Preparation of 2-hydroxy-4-methoxychalcone 
2'-Hydroxyacetophenone (2.0 gm, 1.8 ml in 20 ml EtOH), 
anisaldehyde (1.6 ml) and an aqueous solution of 60% KOH 
(30ml). The reaction mixture was allowed to stand for 3 days at 
room temperature with occasional shaking and worked-up as 
described previously, which afforded 2'-hydroxy-4-methoxy-
chalcone (1.8 gm) as golden yellow crystals. 
Yield: 60 % M.pt.: 93-94°C (Lit." 94-95'='C). 
(ii) Solid-support synthesis of 4'-methoxyflavanone(IV) 
2'-Hydroxy-4-methoxychalcone (0.5 gm, 2 mmol) adsorbed on 
BiCla (0.6 gm, 2 mmol) supported silica (30 gm) was heated on 
water bath for 3 hrs and worked-up as described previously. The 
product (0.46 gm) was isolated as cream colour solid. 
Yield: 92% R,-value : 0.61(P.E.:E.A.,2:1 v/v) 
M.pt.: 96-97°C (Lit.^* 97°C). 
UV (A.„,„ , nm): 316, 3320, 328, 350 and 413 
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IR (KBr-plate, ^ „ , , , cm"*): 2956, 2865 (CH2,CH, aromatic), 
1682(C=0, str.), 1630, 1600, 1586 (C=C, phenyl), 1335, 1298, 
1224, 970, 949 (flavanone skeleton). 
*H-NMR (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) 6: 
7.6 (d, 2H, H-T, H-6', J= 8.6Hz); 7.4 -7.24 (m, 4H, H-5, H-6, 
H-1, H-%)\ 6.93 (d, 2H, H-V, H-5' J=8.6Hz); 5.37 (d of d, IH, 
C-2H, J = 14.0, 2.5 Hz); 3.75 (s, 3H, OC//3); 2.71 (dd, IH, C-3 
//eq.3, J=14.0, 2.5Hz); 3.0 (dd, IH, C-3//ax-3, J=14.0, 2.4Hz). 
Preparation of 2'-hydroxychalcone 
2-Hydroxyacetophenone (2.4ml, 2mmol, in 20ml EtOH), 
benzaldehye (2.9 ml, 2 mmol)and an aqueous solution of 60% 
KOH (30ml). The reaction mixture was kept for 3 days at room 
temperature with occasional shaking and worked up as described 
previously, which afforded 2'-hydroxychalcone (2.5 gm) as 
reddish-yellow solid. 
Yield : 65% M.pt.: 89 °C (lit." 89-90 °C) 
(iii) Solid-support synthesis of flavanone(VI) 
2'-Hydroxychalcone (0.45 gm, 2 mmol) adsorbed on BiCls (0.6 
gm, 2 mmol) supported silica (3.0 gm) was heated on water-bath 
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for 3 hrs and worked-up as described previously. The product 
(0.42 gm) was isolated as a light yellow solid. 
Yield: 92 % Rf-value : 0.56(P.E.:E.A., 4:2 v/v) 
M. pt.: 76-77°C (Lit.'*' 75-76°C). 
UV(X™„ , nm): 310, 357 and 378 
IR (KBr-plate, v „ „ , cm-'): 2965, 2932 (CHj, CH, aromatic) 
1690(C=O str.), 1625, 1605, 1580 (C=C, phenyl), 1325, 1298, 
1205, 954 (flavanone skeleton). 
*H-NMR (CDCI3 , 300MHz, Temp. 25 °C, Cone. < 7-10%) 6: 
8.26 (d, 2H, H-2', H-6', J=7.4Hz); 7.45-7.36 (m, 3H, H-V, H-A'. 
H-5'y, 7.6 (dd, IH, H-5, J-8.4, 3.0Hz); 7.2-7.0 (m, 2H, / / -6 . 
H-7); 6.91(m, IH, i/-8); 5.3 (d of d IH, C-2H, J=13.7, 2.3Hz); 
2.97 (dd, IH, C-3//ax-3, J=17.0, 14.0Hz); 2.73 (dd, IH, C-3//eq-3. 
J= 14.0, 2.3Hz). 
Preparation of 2'-hydroxy-3,4,4'-trimethoxychalcone 
2-Hydroxy-4-methoxyacetophenone (2.0 gm in 20 ml EtOH). 
veratraldehyde (2.0 gm)and an aqueous solution of 60% 
KOH(30ml). The reaction mixture was allowed to stand for 3 
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days at room temperature with occasional shaking and worked-
up as described earlier, which afforded 2'-hydroxy-3,4,4'-
trimethoxychalcone (1.5 gm) as mustard yellow solid. 
Yield : 66% 
M.pt.:155-156°C(Acetone-Alcohol)(Lit.^^ 156 °C). 
(iv) Solid-support synthesis of 3',4',7-trimethoxyflavanone 
(VIII) 
2'-Hydroxy-3,4,4'-trimethoxychalcone (0.5gm, 3mmol) adsorbed 
BiCls (0.9 gm, 3 mmol) supported silica(3.0) was heated on 
water bath for 3 hrs and worked-up as described previously. The 
product (0.54 gm) isolated as cream colour solid. 
Yield: 92 % Rf -value : 0.56 ( P.E.:E.A., 2:1 v/v) 
M.pt.: 119-120 ''C (Lit.'*' 120-121 °C). 
Preparation of 2'-liydroxy-3,4-dimethoxychalcone 
2-Hydroxyacetophenone (2.0 gm, 1.8 ml in 20ml EtOH), 
veratraldehyde (2.1 gm) and an aqueous solution of 60% KOH 
(30ml) was allowed to stand for 3 days at room temperature with 
occasional shaking and worked-up as described earlier, which 
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afforded 2'-hydroxy-3, 4-dimethoxychalcone(1.5 gm) as mustard 
yellow solid. 
Yield : 67% M.pt.: 113-114 °C (E.A.-Alcohol) (Lit ." 115 °C). 
Preparation of 2'-hydroxy-4, 4'-dimethoxychalcone 
2-Hydroxy-4-methoxyacetophenone (2.0 gm in 20 ml EtOH), 
anisaldehyde (1.3 ml) and an aqueous solution of 60 % 
KOH(30ml) was allowed to stand for 3 days at room temperature 
with occasional shaking and worked-up as described earlier, 
which afforded 2'-hydroxy-4,4'-dimethoxychalcone(1.4 gm) as 
golden yellow solid. 
Yield: 65% M.pt.: 113 °C (E.A.-EtOH) (Li t ." 113-114 °C) 
Preparation of 2'-hydroxy-4'-n]ethoxychalcone 
2-Hydroxy-4-methoxyacetophenone (2.0 gm in 20 ml EtOH), 
benzaldehyde (2.1ml) and an aqueous solution of 60% KOH 
(30ml) was allowed to stand for 3 days at room temperature with 
occasional shaking and worked up as described earlier, which 
afforded 2'-hydroxy-4'-methoxychalcone (1.6 gm) as reddish-
yellow solid. 
Yield: 68% M.pt.: 104-105*'C (Lit ." 104-106°C) 
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Preparation of 2',4-dihydroxychaIcone 
An ethanolic solution of 2-hydroxyacetophenone(2.5 ml, 0.2 mol 
in 20ml EtOH) was mixed with equimolar amount of p-
hydroxybenzaldehyde (2.2 ml, 0.02 mol) and an aqueous 
solution of 20% KOH (30 ml) was added to the reaction mixture 
with shaking. The reaction mixture was kept at 5-10°C for a 
week. It was poured into ice-water and acidified with dil. HCl 
till neutral. A semisolid thus obtained was filtered and washed 
with hot petroleum ether under reduced pressure. It was 
recrystallized in ethyl acetate-ethanol. 
Yield: 30% M.pt.:157-159°C(E.A.-MeOH) (Lit.'"l62-162.5''C) 
(v) Solid-support synthesis of 4'-hydroxyflavanone(X) 
2', 4-Dihydroxychalcone (0.5gm, 2 mmol) adsorbed on BiCls 
(0.6 gm, 2 mmol) supported silica (3.0 gm) was heated more 
than 6 hrs on water bath and worked-up as described previously. 
The product (0.15 gm) isolated as pale yellow solid. 
Yield: 25-30% M.pt.:186-188°C(P.E.-MeOH)(Lit.^"l86-187°C). 
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Preparation of 2,2'-dihydroxy-4', 6'-diinethoxychalcone 
2-Hydroxy-4, 6-dimethoxyacetophenone(2.0 gm in 20ml EtOH), 
salicylaldehyde (1.2gm) and an aqueous solution of 30% KOH 
(30ml). The reaction mixture was kept at 0-5°C for a week with 
occasional shaking and worked-up as described above and 
recrystallized in ethyl acetate-ethanol,which afforded 2,2'-
dihydroxy-4',6'-dimethoxychalcone (0.7 gm) as yellow needles. 
Yield: 30-35% M.pt.:169-170°C (P.E.-MeOH) (Lit.*M71°C) 
(vi) Solid-support synthesis of 2'-hydroxy-5, 7-dimethoxy-
flavonone(Xn) 
2,2'-Dihydroxy-4',6'-dimethoxychalcone(0.6gm, 2mmol) adsorbed 
on BiCla (0.6 gm, 2 mmol) supported silica (3.0 gm) was heated 
more than 6 hrs on water-bath and worked-up as described 
previously. The product was isolated as pale yellow solid. 
Yield: 40% M. pt.: 85°C (P.E.-EtOH) (Lit.^* 86°C). 
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THEORETICAL 
The triazolines^ are a well-known class of heterocyclic 
compounds whose chemistry is explored for several decades. 
Prager et al^ have reported as an intermediate, which led to the 
formation of different heterocyclic systems such as pyrazolines, 
pyrroles, oxazoles, pyrozoles, triazoles, isoxazoles, 1,2,3-
triazine-4-ones, aziridines, quinoxalins, quinoxalin-N-oxides, 
benzimidazoles, functionalized quinolines, oxo-pyridines, etc. 
These compounds were envisaged to arise from the first formed 
triazolines, which were presumed to be intermediates, but it may 
or may not be isolated in each reaction. 
Triazolines are biologically^" and pharmacologically 
active. For example, anti-bacterial^*''*', herbicidal'*', anti-
inflammatory'*, anti-leishmanial acitivity'* and anti-
convulsant'^'^. 
There are several methods reported for the synthesis of 
1,2,3-triazolines by 1,3-dipolar cycloaddition reaction. The 
general concepts of 1,3-dipolar cycloaddition was recognized by 
Huisgen in the early I960'* and many times the chemistry of 
1,2,3- triazolines has been reviewed^'^. 
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Huisgen and Labbe established that alkyl or aryl azides 
cycloaddition with acrylates and related electron-deficient 
olefines are generally stereo- and regioselective. But these 
reactions tend to be very sluggish. For example, methacrylate 
derivative(l) cycloadded to afford predominantly regioisomeric 
triazolines : 
Me D 
EWG. ' ^ 
R 
II y—l r\ 
'^  Me 
(1) (2) (3) 
These 1,2,3-triazoline isomers on decomposition converted to 
aziridines: 
R 
I 
N 
(2)/(3) • / V M C 
EWG 
The reaction of substituted phenyl azides with olefins, 
containing electron-withdrawing groups gave stable 1,2,3-
triazolines': 
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O2N XT 
N3 
EWG 
EWG 25 °C, 9-10 days / \\ 
^ \ > 
N 
(1,3-cycloaddn.) 
EWG 
NC 
N3 
25 °C. 9-10 days 
(1,3-cycloaddn.) 
The intramolecular cyclization of l-(2-chloroethyl)-3-
methyltriazene (CMT) by the displacement of chloride ion lead 
9«. to the formation of 1-methyl-triazoline : 
.N 
CI' 
Acyl 
I 
^ ^N. OH© 
CH3 
*• Acyl—OH + CI 
N. § 
^ N - - Y H 3 
,N 
/ 
•N 
I 
CH3 
where, 
O O 
II Acyl= _C—CH3 —C-OC2H 2"5 
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However,it shares some similarities to the method used by 
Gaudiano'** and Heine'* in their preparation of 1-alkyl and 1-
aryl substituted 1,2,3-triazolines.The 1,3-dipolar cycloaddition 
to the enol ether olefinic bond with alkali azide (Metalazide) 
furnished a triazoline derivative lOa 
Orr/jo-azidophenyl allyl ether on intramolecular 
cyclization gave 1,2,3-triazolines which on decomposition, 
converted to their corresponding aziridines'"**: 
N3 
O—CH2-C=CHR' 
N = N 
O' 
-R' 
A 
,N: 
O' 
R' 
R^  
R' = R^ = H, R ' = H , R^  = CH3,R' = Ph,R^ = H 
In general, all alkyl azides, leaving at room temperature 
for long time gave 1,2,3-triazolines in quantitative yield^: 
R^  
CH2 N3 
25 °C N 
-^ ^ II 
2 months N 
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The reaction of P-piperidinomethacrylonitrile(l) with 
alkyl or aryl azides at mild condition produces their 
corresponding 1,2,3-triazolines" and reversed by higher 
temperature. However, leaving at low temperature for 3 months, 
triazolines became stable: 
N' 
I 
CH 
NC CH3 
+ Ph/Rr—N :.^=.^ 62° C 
N 9 " 3 
^ N N 
110 °C K^ ^ ^ ^ 
(1) 
The reaction of methylazide with acrylic, crotonic or 
cinnamic olefins gave 1,3-dipolar cycloaddition products"**. 
Aryl azides react with olefins to give 1,2,3-A^-triazolines, 
whereas unreacted olefins are sluggish towards arylazides. 
However, strained bicyclic systems on the contrary are 
particularly reactive: 
6© N -
Y^ 
V 
Ar / 
N, 
\ 
N 
A1 
(Transition state) 
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The 1,3-dipolar cycloaddition of aldimines and diazomethane 
gave 1,2,3-triazoline: 
Ar—CH=N-Ar + CH2N2 
The synthesis of 1,2,3-triazolines by 1,3-dipolar 
cycloaddition of diazomethanes to oxime esters gave low 
stability but in good yield"^. For example, the reaction of 2-
azidobiphenyl or 2-(2-azidophenyl) pyridine with N-alkenyl 
morpholine gave 1,2,3-triazolines'^: 
N/Cff 
Toluene, morpholme _ 
rt., 12-48 hrs. 
N Na2S04 
f 
R 
Prager et al have synthesized many 1,2,3-substituted 
triazolines using different substrates with sodium azide and 
hydrazoic acid: 
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(i) Reaction of ethyl (E)-cinnamate(2) with sodium azide in 
DMSO at 120°C: 
Ph^ ^H X Ph^ ^H NaN3—DMS(^ ^ t r ^ + EtN, 
H Et 
Ph I _ N -
120 °C ^ ^ 
EtOzC^^COOEt —CO, + H® H ^COOEt EtOzC 
A, \ N 
-N 
/ / 
H 
(1) (2) 
+ (1) 
Ph . ^ . N ^ 
EtOjcJ^ /^ 
EtOzC 
<ii) Reaction of ethyl-4-nitrobenzylidenemalonate with sodium 
azide in DMSO at 25*'C: 
NOrP NO2-P 
P-QzNCfiH, H CO2B W <^Et QH* 
T NaN3-DMSO ^ ^ S - X - H ^ B Q z C - ^ - ^ 
(1) 
N^ N-H 
2% 11% 
(iii) Reaction of ethoxymethylidene malonate with hydrazoic 
acid which on decomposition converted to pyrazolinone 
derivative. 
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OEt H X. 2HN, EtOjC^ ^COjEt 
H 
OEt 
EtOaC N 
COaEt 
/ 
\ 
N H—N 
/ 
OEt 
N^— 
O 
,H 
COjEt 
Ar H 
[] NaN3-(Me)2NCHO^ ^ \ 
NO3 
H ' ^ ^ N O •N 
5-amino-v-triazolines can be readily obtained by three-
component reaction using aldehydes/ketones, secondary amines 
and azides, the latter react in a 1,3-dipolar cycloaddition 
process with enamines formed by the former and are 
transformed into 1,2,3-triazoline derivatives': 
^ + N-H 
\ ^ H 
^ - ^ 0 
/ 
"N-
\ 
The olefinic bonds are typically dipolarophiles that 
undergo 1,3-dipolar cycloaddition with octet-stabilized 1,3-
dipoles such as organic azides to yield five-membered nitrogen 
heterocycles, the A^-l,2,3-triazolines (4,5-dihydro-lH-l,2,3-
triazoles)"'^*. 
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A literature survey revealed that the triazoline derivatives 
are biologically and pharmaceutically important as described 
previously are not produced in the chalcone chemistry, which 
prompted us to carried out these reactions even in a new 
friendly environment, using alumina both as a solid-support and 
Lewis acid/base. The surface of alumina is a polar in nature, 
which contains immobile catalytic Bronsted^* and Lewis^^ acid 
and base sites. The composition and the nature of these sites can 
be altered by heating^* and the hydroxy groups(OH)^' on oxide 
surface are much weaker nucleophile than the lattice-oxide 
anions'*, so that the alumina acts as a solid-support and 
mediates several organic reactions'*''' '^". Lamb et al^^ 
postulated the mechanism of alumina in which OH® acts as a 
Bronsted base and >Al-0® acts as a Lewis base. Mills & 
Hindin'^ and Wely" have noted that the dehydration of alumina 
(oxide catalyst) leaves the surface in a strained condition and 
the relief of this strain may be the driving force, leads to some 
catalytic action by these surface. However, the addition of 
water {i.e., poisoning the surface) causes in relief of surface 
strain, which results in conversion of acid-base sites into 
hydroxyl groups'^''^: 
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OH OH ^ 9 
I I 450-650 °C ^ ?, r^  l i r. 
. 0 _ A l - 0 - A l - 0 - , - ^ ^ 0 ' - ^ f : ^ - ^ - ^ -
LewisfAcid "Lewis base 
A 
^ / \ 5© 
^ - 0 - A l — O -
/ I N I * ^ 
/ I ^ ( I \ 
In another study^', the simplest picture of unreacted 
alumina shows a top layer of hydroxyl groups, immediately 
above the layer of Al"^ ^ cations. When alumina is heated, the 
adjacent hydroxyl groups react to produce oxide anion (O'^) and 
H2O, which is driven from the surface exposing A\^^ cations 
towards the surface: 
H H H H H H ^ , „ ^ „ ^ „ 
0 0 0 0 O O »• 0 0 0 + H2O 
Al Al Al Al Al Al 
How much water is driven from the surface depends on the 
temperature at which the solid is activated. For example' ' '^*, 
At 300°C 
50% OH gp. lost, remaining in O'^ (25%) + Ar^ (25%) 
At 400 °C 
60% OH gp. lost, remaining in O"^  (20%) + A r ' ( 2 0 % ) . 
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The O'^ anions behave as base, attested by some of the 
reactions described and as nucleophiles^' in some other 
reactions. The partially exposed A T ^ ions behave as a Lewis 
acid , because these species are immobile at ordinary 
temperature^'. The solid-surface can simultaneously be a strong 
acid and a strong base in a situation that is impossible in the 
solution. Thus, the surface is very polar having the character of 
1 ft .— 
both donating and accepting hydrogen-bonding . These salient 
features prompted us to use preloaded sodium azide on neutral 
alumina (Aldrich) in these syntheses. 
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DISCUSSION 
(i) Synthesis of A^-l,2,3-triazoline: alumina-supported 1,3-
dipolar cycloaddition of sodium azide to 2'-hydroxy-4-
methoxychalcone(I) in dry condition 
The mixture of an equimolar 2'-hydroxy-4-methoxychalcone (I), 
sodium azide and neutral alumina was heated for 6 hrs in dry 
condition. It was chromatographed using petroleum ether: 
diethyl ether (95:5 v/v) as eluent, which furnished two products 
in good yield. The product II (solid) was isolated and 
characterized. The second product (semi solid) is under study. 
OCH3 NaNj - Alumina 
(neutral), 6 hr. 
60-80 °C 
(I) 
OCH3 
Characterization of II 
The product (II) was characterized for molecular formula, 
CieHisOaNa, melting point 141-1142°C. The UV(^max) observed 
at 296, 321, 362 and 377 nm. The IR-spectrum gave the 
characteristic peaks at 3490 cm"' (OH, H-bonded), 3320 cm"' 
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(NH), 2910 cm"' (CH, aromatic), 1692 cm"'(C=0, H-bonded), 
1645, 1634 cm"'(N=N), 1600, 1590 cm''(phenyl), 1485, 1375, 
1345 cm"'(C=C, N=N) and other aromatic frequencies. The ' H -
NMR spectrum displayed the characteristic peak at 812.07, 
singlet for one proton, 0/f-proton, D20-exchanged; the 
characteristic aromatic peaks at 67.90-7.70, double-doublet for 
two protons, H-2, H-6, 1=1.1, 6.9Hz; 67.64, doublet for two 
protons, H-3, H-5, J=9.0Hz; 67.3, multiplet for two protons, H-
4', H-6'; 66.96, double-doublet for two protons, H-3', H-5', 
J=6.96, 2.5Hz; 66.50, broad singlet for one proton, N//-proton, 
slow D20-exchanged; 66.70, doublet for one proton, C-3proton, 
J=12.3Hz; 65.30, doublet for one proton, C-2proton, J=11.4Hz; 
63.89, singlet for three protons, OC//3, protons. On the basis of 
these data, product(II) was characterized as 5-(2'-hydroxy-
benzoyl)-4-anisyl-lH-A^-l,2,3-triazoline. 
The product (II) was further confirmed by EIMS. The 
molecular ion (M" '^)at m/z 297 was absent. The other fragments 
supporting the structure were at m/z: 268, 267, 254, 252, 251, 
250, 204, 161, 160, 151, 150, 148, 147, 121, 107, 97, 96, 93, 92, 
91, 77, 69, 68, 67, 65, 57, 45, 43, 41, etc. shown in scheme 1. 
60 
o 
E 
w 
W3 
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(ii) Synthesis of A^-l,2,3-triazoline: alumina-supported 1,3-
dipolar cycloaddition of sodium azide to 2'-hydroxy-
3,4-dimethoxychalcone(III) in dry condition 
The mixture of an equimolar 2'-hydroxy-3,4-dimethoxy-
chalcone(III), sodium azide and neutral alumina was heated for 
5.5 hrs in dry condition. It was worked up as described 
previously, which furnished two products in good yield. The 
product IV (solid) was isolated and characterized. The other 
product (semi solid) is under study. 
OCHj 
OCHj 'NaN3-neulral alumina 
60-80 °C 
m (IV) 
Characterization of IV 
The product (IV) was characterized for the molecular formula, 
C17H17O4N3, melting point 168-169°C. The UV(?in,ax) observed 
at 296, 322, 362 and 377 nm. The IR-spectrum gave the 
characteristic peaks at 3470 cm'' (OH, H-bonded), 3265 cm"' 
(NH), 2870 cm-' (CH, aromatic), 1695 cm"' (C=0, H-bonded), 
1630 cm-' (N=N), 1580, 1490 cm-' (phenyl), 1460, 1375, 1282, 
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745 cm"*(C=C, phenyl) and other aromatic frequencies. The H-
NMR-spectrum displayed a peak at 512.96, singlet for one 
proton, OH-proton, DzO-exchanged; the characteristic aromatic 
peaks at 57.85, double-doublet for two protons, H-2, H-6, J=8.1, 
2.8Hz; 57.51, doublet for one proton, H-6', J=8.6Hz; 57.47-
7.28, multiplet for two protons, H-4\ H-5; 56.90, multiplet for 
two proton, J^-3', H-5'', 56.87, doublet for one proton, C-3 
proton, J=8.2Hz; 66.59, singlet for one proton, N/T-proton, slow 
D20-exchanged; 64.63, doublet for one proton, C-2 proton, 
J=7.9Hz; 53.97, two singlet for six protons, 2 x OC//3 protons. 
On the basis of these data, product (IV) was characterized as 
5-(2'-hydroxybenzoyl)-4-(S,4-dimethoxyphenyl)-lH-A^-1,2,3-
triazoline. 
(iii) Synthesis of A^-l,2,3-triazoIine: alumina-supported 1,3-
dipolar cycloaddition of sodium azide to 2'-hydroxy-
4,4',6'-trimethoxychalcone (V) in dry condition 
The mixture of an equimolar 2'-hydroxy-4, 4', 6'-trimethoxy-
chalcone(V),sodium azide and neutral alumina was heated for 5 
hrs in dry condition. It was worked-up as described previously, 
which furnished two products in good yield. The product VI 
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(solid) was isolated and characterized. The other product (semi 
solid) is under study. 
(V) 
0CH3 
OCH3 NaNj - Alumina(Neum>l) 
5.0 hrs., 60-80 "c"^ 
OCH3 
(VI) 
Characterization of VI 
The product (VI) was characterized for the molecular formula, 
C,8H,905N3, melting point 139-140°C. The UV(X„ax) observed 
at 293, 322, 360 and 378 nm. The IR-spectrum gave the 
characteristic peaks at 3500 cm''(OH, H-bonded), 3310 cm"' 
(NH), 8920 cm-' (CH, aromatic), 1695 cm-'(C=0, H-bonded), 
1620 cm'' (N=N str.), 1600, 1590 cm-'(phenyl), 1475, 1395, 
1250, 790 cm''(C=C, N=N, C-N, phenyl) and other aromatic 
frequencies. The ' H - N M R spectrum displayed a peak at 614.4, 
singlet for one proton, 0//-proton, D20-exchanged; the 
characteristic aromatic peaks at 67.96, doublet for two protons, 
H-1, H-6, J=8.6Hz; 67.56, doublet for two protons, / / - 3 , H-5, 
J=8.9Hz; 66.93, doublet for two protons. H-3', H-5', J=5.9Hz; 
66.19, singlet for one proton, N//-proton, slow DiO-exchanged; 
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56.10, doublet for one proton, C-3 proton, J=2.1Hz; 55.6, 
doublet for one proton, C-2 proton, J=21Hz; 53.92, 3.85 and 
3.84, three singlet for nine protons, 3 x OC//3 protons. On the 
basis of these data, product (VI) was characterized as 5-(2'-
hydroxy-4',6'-dimethoxybenzoyl)-4-anisyl-lH-A^-l,2,3-
triazoline. 
65 
EXPERIMENTAL 
General procedure for the synthesis of A^-l,2,3,-triazolines 
Sodium azide (1.43gm, 2mmol) dissolved in minimum water was 
adsorbed on neutral alumina (4.0gm). An equimolar substituted 
2'-hydroxychalcones dissolved in minimum benzene solvent was 
also adsorbed on sodium azide-supported alumina. The reaction 
mixture was heated on water-bath for 5-6 hrs. The tic showed 
five spots. However, the two major products were isolated by 
silica-gel column chromatography from alumina adsorbed 
reaction mixture using petroleum ether:ethyl acetate (95:5 v/v) 
as eluent. The solid product was characterized as their 
corresponding 1,2,3-triazoline and the other product (a semi-
solid) is under study in all given reactions. 
(i) Synthesis of A^-l,2,3-triazoline: alumina-supported 1,3-
dipolar cycloaddition of sodium azide to 2'-hydroxy-4-
methoxychalcone(I) in dry condition 
The mixture of an equimolar 2'-hydroxy-4-methoxychalcone (I, 
0.50 gm, 2 mmol), sodium azide (1.43 gm, 2 mmol)and neutral 
alumina (4.0 gm) was heated for 6 hrs on watef-bath. It was 
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chromatographed as described above, which furnished two 
products in good yield. The product (II) was recrystallized from 
E.A.:MeOH and filtered ,which gave a pale yellow solid was 
characterized as 5-(2 '-hydroxybenzoyl)-4-anisyl-1H-A -1,2,3-
triazoline. 
Yield : 60 -65% R,-value : 0.74 (P.E.-E.A.,15:5 v/v) 
M.pt. : 141-142°C (P.E.-Acetone) 
UV(X„„, nm): 296, 321, 362 and 377. 
IR (KBr-plate, ^ „ „ , cm-^): 3490 (OH, H-bonded), 3320(NH 
str.), 2910 (CH, aromatic), 1692 (C=0, H-bonded), 1645, 1634 
(N=N), 1600, 1590 (phenyl), 1485, 1455, 1375, 1345 (C=C, 
N=N), 1335, 1320, 1300, 1260, 1225, 1205, 1172, 1145, 1125, 
1100, 1075, 1045, 1075, 1000, 980, 940, 900, 875, 845, 820, 
800, 740, 710, 685 and 665. 
*H-NMR (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) 5: 
12.07 (brs, IH, OH, DjO-exchangeable); 7.90-7.70 (dd, 2H, H-1, 
H-6, J= 7.04, 6.9Hz); 7.64 (d, 2H, H-3, H-S, J=9.0Hz); 7.3 (m, 
2H, H-4', H-6'); 6.94 (dd, 2H, H-3\ H-5', J=6.96, 2.5Hz); 6.50 
(brs. IH, N//, slow DjO-exchangeable); 6.70 (d, IH, C-3H, J= 
12.3Hz); 5.3 (d, IH, C-2H, J=11.4 Hz); 3.89 (s, 3H, OC//3). 
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EIMS (70 eV) m/z: M^-297(absent), 268 (3.15), 267(2.6), 
264(2.9), 263(6.3), 262(2.6), 258(3.15), 254(6.4), 252(21.0), 
251(30.2), 250(100) 249(73.6), 248 (6.0), 245(6.1), 242(5.3), 
241(4.7), 237(6.0), 236(6.3), 235(31.5), 234(6.0), 233(6.0), 
227(2.5), 225(6.3), 224(6.3), 223(13.6) 222(6.3), 221(6.3), 
220(39.1), 217(6.9), 216(6.2), 215(6.3), 211(6.0), 210(6.5), 209 
(6.3), 208(40.6), 207(9.0), 204(4.9), 201(4.9), 200(6.6), 
198(5.9), 195(3.6), 194(4.6), 188(3.7), 186(6.3), 182(6.0), 
181(6.0), 180(21.6), 179(6.3), 170(4.9), 168(4.3), 166(5.9), 
164(5.5), 161(6.2), 160(6.2), 159(6.2), 158(6.2), 154(5.6), 
152(9.0), 151(24.2), 150(8.0), 148(29.5), 147(6.2), 146(6.2), 
145(6.2), 144(6.2), 140(5.5), 138(5.5), 136(5.5), 135(8.5), 
134(28.7), 133(55.5), 132(18.4), 131(73.2), 130(5.2), 128(5.5), 
127(5.5), 126(5.5), 125(10.0), 124(9.0), 123(5.5), 122(5.5), 
121(5.5), 120(39.1), 119(10.0), 118(16.4), 117(5.2), 116(7.9), 
115(5.2), 114(7.9), 113(5.2), 112(7.9), 111(5.2), 110(7.9), 
109(5.2), 107(5.5), 104(5.2), 103(13.8), 102(9.0), 101(5.3), 
100(5.2), 98(7.9), 97(5.9), 96(5.9), 94(5.1), 93(5.1), 92(9.0), 
91(18.2), 90(26.7), 89(5.2), 88(24.3), 86(5.3), 84(18.0), 
83(18.1), 82(12.9), 81(5.2), 80(12.9), 78(5.2), 77(5.2), 76(12.9), 
75(39.2), 74(5.2), 72(5.2), 71(21.0), 69(10.1), 68(5.2), 67(13.7), 
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66(5.2, 65(12.9), 64(11.5), 63(20.9), 62(5.1), 60(5.1), 59(5.1), 
58(5.1), 57(56.2), 56(5.0), 55(12.9), 52(5.2), 51(20.8), 50(12.9), 
48(6.5), 45(6.7), 44(55.4), 43(12.8), 42(7.8), 41(12.5). 
(ii) Synthesis of A^-l,2,3-triazoline:aluiiiina-supported 1,3-
dipolar cycloaddition of sodium azide to 2'-hydroxy-3,4-
dimethoxychalcone(III) in dry condition 
The mixture of an equimolar 2'-hydroxy-3,4-dimethoxy-
chalcone(III, 0.50gm, 2 mmol), sodium azide (1.43 gm, 2mmol) 
and neutral alumina (4.0 gm) was heated for 5.5hrs on water-bath. 
It was chromatographed as described previously, which furnished 
two products in good yield. The product (IV) was recrystallized 
from petroleum ether-acetone and filtered, which gave a pale 
yellowish solid was characterized as 5-(2'-hydroxyhenzoyl)-4-
(3,4-dimethoxyphenyl)-lH-A -1,2,3-triazoline. 
Yield : 65-70% Rf-value : 0.70 (P.E.:E.A.,15:5 v/v) 
M.pt.: 168-169°C (P.E.-acetone) 
UV(X„„, nm): 296, 322, 362 and 377. 
IR (KBr-pIate, "v„,„ cm"*): 3470 (OH, H-bonded), 3265 (NH) 
2870 (CH, aromatic), 1695 (C=0, H-bonded), 1630 (N=N), 
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1580, 1490 (phenyl), 1460, 1375, 1340, 1315, 1300, 1282, 1265, 
1245, 1225, 1210, 1195, 1180, 1170, 1155, 1135, 1110, 1075, 
1050, 1025, 1005, 975, 935, 860, 845, 800, 755, 745, 705 and 
660. 
' H - N M R (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) 6: 
12.96 (s, IH, OH, DjO-exchangeable); 7.85 (dd, 2H, H-2, H-6, 
J=8.1, 2.8Hz); 7.51(d, IH, H-6', J=8.6Hz); 7.47-7.28(m, 2H, H-
4', H-5); 6.90(m, 2H, H-3', H-S'); 6.87 (d, IH, C-3H, J=8.2Hz); 
6.59 (s, IH, N//, slow DjO-exchangeable); 4.63 (d, IH, C-2H, 
J=7.9Hz); 3.97-3.83 (2s, 6H, 2x OC//3). 
(Hi) Synthesis of A^-l,2,3'triazoIine: alumina-supported 1,3-
dipolar cycloaddition of sodium azide to 2'-hydroxy-
4,4',6'-trimethoxychaIcone(V) in dry condition 
The mixture of an equimolar 2'-hydroxy-4,4',6'-trimethoxy-
chalcone(V, 0.6gm., 2mmol), sodium azide (1.43 gm, 2 mmoI)and 
neutral alumina (4.0 gm) was heated for 5 hrs on water-bath. It 
was worked-up as described previously, which furnished two 
products in good yield. The product (VI) was recrystallized from 
petroleum ether-acetone and filtered, which gave a pale yellow 
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solid was characterized as 5-(2'-hydroxy-4',6'-dimethoxy-
benzoyl)-4-anisyl-lH-A^-l,2,3-triazoline. 
Yield : 60-65% Rf-value : 0.78 (P.E.:E.A.,15:5 v/v) 
M.pt.: 139-140''C (P.E.-acetone) 
UV(X„„, nm): 293, 322, 360 and 378. 
IR (KBr-plate, v „ „ , cm-*): 3500 (OH, H-bonded), 3310 (NH) 
2920 (CH, aromatic), 1695 (C=0, H-bonded), 1620 (N=N), 
1600, 1590(phenyl), 1475, 1460, 1395, 1365, 1345, 1320, 1305, 
1295, 1262, 1250, 1225, 1210, 1195, 1180, 1172, 1150, 1130, 
1090, 1046, 1020, 995, 965, 935, 875, 855, 820, 805, 790, 770, 
700 and 670. 
*H-NMR (CDCI3, 200MHz, Temp. 25 °C, CODC. < 7-10%) 5: 
14.4(s, IH, OH, DzO-exchangeable); 7.96 (d, 2H, H-2, H-6, 
J=8.6Hz), 7.56(d, 2H, H-3, H-5, J=8.9Hz); 6.93(d, 2H, H-3', H-
5', J=5.9Hz); 6.19 (s, IH, Ni/, slow, DjO-exchangeable); 6.1 (d, 
IH, C-3i/, J=2.1Hz); 5.6 (d, IH, C-2//, J=2.1Hz); 3.92, 3.85 and 
3.84 (3s, 9H, 3 x OCi/3). 
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THEORETICAL 
Organic nitrates* are recognized as unique class of organic 
compounds, because of its peculiar chemistry, industrial as well 
as therapeutical applications. The applications of these nitrates 
as high explosives or ingredient of smokeless powders and 
rocket propellents are well known. Nitroglycerin and ethylene 
glycol dinitrate are the most widely used organic nitrates for 
this purpose. Several organic nitrates have been used as additive 
in both gasoline and diesel fuels as combustion accelerators and 
antiknock agents^"'*. The hazards involved and toxicity of 
nitrates have been studied extensively'. They are also an 
important intermediate for the synthesis of a number of organic 
compounds such as alcohols, epoxides, amines, etc. lodonium 
nitrate adducts have been described as early as in 1934 by 
Birckenbach and Goubeau'. The reaction of appropriate olefins 
(ethylene) with AgNOa or Hg(N03)2-mecuric nitrate and iodine 
gave iodo-nitrate adducts: 
H;C=CH, "e(N03hor, CHj-CH, 
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In another method, the preparation of similar adducts 
involved the use of dinitrogen tetra-oxide with iodine *. 
I ONO2 
It has been shown by Birckenbach and Goubeau' that 
iodonium nitrate (generated in situ by the reaction of iodine 
with silver nitrate in dry ether) undergoes rrowj-stereospecific 
electrophilic addition with alkene at room temperature to give 
P-iodoalkyl nitrate in good yield. 
Diner et af used iodonium nitrate in pyridine-chloroform 
(Py-CHCls) at room temperature for preferential electrophilic 
addition with certain olefinic alcohols to form (1) 
Hydroxyiodoalkyl nitrates and (2) Hydroxyiodoalkyl pyridinium 
nitrates. The parallel reactions in ^>'m-collidine-chloroform gave 
3,4 and 5-membered cyclic ethers as well as the product (1): 
"INO3" 
H . C - C H = C H . ^ ^ - ^ ^ ^ ^ ^ C H . - C H - C H 3 . C H . - C H - C H . 
^ " OH ONO2 I OH 1 ONO2 
80% 20% 
CH2—CH—CH2 
OH ^ N > ^ O N 0 2 
23% 
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The isomeric ratio of this reaction in 80:20 indicates 
preferential attack of nitrate ion to the more stable centre of 
iodonium ion. In sterically hindered case, flAz^i-Markownikoff's 
addition takes place: 
' ' -INOB" ^"^^ H3C—C-CH=CH2 '-^^^ • \ y CH2 
OH O I 
Me 
Me. 
^C—CH-CH2 + Me-
Me-^l I I OH I ONO2 O 
Depending upon the nature of substituents,''*•''"* iodonium nitrate 
in Py-CHCls reacted with some primary and secondary alcohols 
producing the corresponding carbonyl compounds as the only 
product. Similarly, iodonium nitrate (prepared in situ by the 
addition of an equimolar quantity of ICl to a solution of AgNOs 
in Py-CHCl3 readily undergoes /raw5-stereospecific electrophilic 
addition with alkene at room temperature to form (1) lodo-
aliphatic nitrate esters (2) lodo-alkane pyridinium nitrates or 
alkene-pyridinium iodides depending on the substrate: 
AgNOj + ICl Py CHCb^ IN03.2Py + AgClj 
i 
I I 
— c c — 
I I 
ON02 I 
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The addition is sensitive to steric hinderance effect and anti-
Markownikoff's addition is encountered. 
Halogenoalkyl nitrates have been obtained by treating 
dinitrogen tetra-oxide with halogens**'. Backman and Logan* 
proposed the following mechanism for the reaction: 
C—C=C + X2 • C—^—C-X + X® (1) 
C - 8 - C - X + N 2 O 4 • C - C - C + N ^ (2) 
I I O2NO X 
C _ g _ C - X + )f • C - C - C (3) 
X X 
Hassner et al^^ have studied the stereochemistry of these 
additions and the results obtained were consistent with above 
mechanism. The silver nitrate reacted with iodine in the 
presence of cholest-2-ene or with subsequent addition of choles-
2-ene to give 3a-iodocholes-tan-2P-yl nitrate (1). The reaction 
proceeded through a three-membered ring*'*": 
A g N O j + I2 »• "INO3" + A g C l | (4) 
^^^^JC^ + "INO, 
O2NO 
(5) 
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When dinitrogen tetra-oxide was treated with iodine and 
cholest-2-ene, the same product (I) was obtained (60%): 
N2O4 + I2 + 0) (6) 
However, if the order of addition is changed and a solution of 
dinitrogen tetra-oxide is slowly added to a solution of iodine 
and cholest-2-ene, 2P-iodo-3a-nitrocholestane (III) was 
obtained as the sole product (60%)*" *''. 
ji T^ ]+ h + N2O4 
O2NO' 
(7) 
O2NO 
(HI) (IV) 
This confirmed the formation of iodonium nitrate before the 
reaction with olefins: 
N2O4 + I2 
-»• "INO3" (8) 
The silver nitrate and iodine in suitable solvent" reacted 
to form silver iodide and the pseudohalogen, iodonium nitrate 
(INO3, in situ) which is a strong electrophile and was reacted 
with simple, short chain alkenes'"', long chain fatty olefinic 
esters*^, acetylenic esters*^ and acids*"* to give the both isomeric 
adducts. However, there appear to be no literature reported 
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about the preparation of simple or substitued chalcone iodo-
nitrate adducts. Therefore, it was considered desirable to use 
iodonium nitrate as a pseudohalogen reagent in the synthesis of 
nitrogen-halogen containing chalcone derivatives. 
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DISCUSSION 
(i) Reaction of iodonium nitrate with 2'-hydroxy-3,4-
dimethoxychalcone(I) 
2'-Hydroxy-3,4-dimethoxychalcone (I, 2.84 gm, 10 mmol) was 
stirred with "INO3" generated in situ at room temperature for 
40-45 hrs. Finally, the reaction mixture was worked-up and 
chromatographed in petroleum ether-diethyl ether (95:5 v/v) as 
eluent, which gave two products having the almost same Rf-
value and melting point. 
,0CH3 
l2-AgN03 
0CH3 '3 dry ether, rt. 
(I) 
Characterization of II 
The product (II) was characterized for the molecular formula, 
C17H16O7NI, melting point 256-258°C. It showed positive 
Beilstein test for iodine. The UV (?tn,ax) observed at 296, 320, 
327, 330 and 377 nm. The IR spectrum gave the characteristic 
peaks at 3400 cm"'(OH, H-bonded), 1670 cm"'(C=0, H-bonded), 
1645 cm"' (-NO2, asymmetric str.),1615, 1570, 1405 cm''(C=C. 
phenyl), 1270, 850, 740 cm-'(-0-N02), 510 cm"' (C-1) and 
other aromatic frequencies. The ' H - N M R spectrum gave a peak 
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at 613.2, singlet, for one proton, 07/-proton, D20-exchanged; 
the characteristic aromatic peaks at 88.4, double doublet for two 
protons, H-2, H-6, J=8.8, 1.32Hz; 57.98, doublet for one proton, 
H-6', J=8.5Hz; 57.75, multiplet for one proton, H-5'; 57.45, 
doublet for one proton, H-4 J=8.8Hz; 56.96, doublet for two 
protons, H-3', H-4', J= 8.6Hz; 56.75, doublet for one proton, C-
3 proton, J= 9.5Hz; 54.18, doublet for one proton, C-2 proton, 
J=9.7Hz and 53.86, singlet for six protons, 2x OCi/3 protons. On 
the basis of these spectral data, product (II) was characterized 
as J-(2 '-hydroxyphenyl)-3-(3,4-dimethoxyphenyl)-2/3-iodo-2/3-
nitrate-1-propanone. 
EIMS further established the structure of the product (II). 
The molecular ion (M"^ ") at m/z 473 was absent. However, the 
fragmentation patterns showed both isomers. The important 
fragment ions were at m/z: 413, 336, 288, 282, 280, 277, 260, 
268, 266, 228, 223, 214, 195, 149, 140, 137, 165, 105, 93, 92, 
152, 68, 69, 51i etc. shown in scheme 1. 
(ii) Reaction of iodonium nitrate with 2'-hydroxychalcone 
(III) 
2'-Hydroxychalcone (III, 2.24 gm, 10 mmol) was stirred with 
"INO3" generated in situ at room temperature for 40 hrs. 
(N 
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Finally, the reaction mixture was worked-up as described 
previously, which gave two products having almost the same Rf-
value and melting point. 
l2 , -AgN03 ^ 
dry ether, rt. 
(IV) 
Characterization of IV 
The product (IV) was characterized for the molecular formula 
C15H12O5NI, melting point 185-187°C. It showed positive 
Beitstein-test for iodine. The UV(A,max) observed at 295, 323, 
358, 372 and 382 nm. The IR-spectrum gave the characteristic 
peaks at 3467 cm"'(OH, H-bonded), 1665 cm*'(C=0, H-bonded), 
1645 cm'' (-NO2, asymmetric str.), 1595, 1575, 1405 cm'' (C=C, 
phenyl), 1260, 845, 735 cm"' (-O-NO2), 507 cm'' (C-I) and other 
aromatic frequencies. The 'H-NMR-spectrum gave a peak at 
613.2, singlet for one proton, 0//-proton, D20-exchanged; the 
characteristic aromatic peaks at 88.88, multiplet for two 
protons, H-2, H-6; 68.47-8.37, multiplet for three protons, H-3, 
H-5, H-6'; 67.39-7.29. multiplet for four protons, / / -4, H-3', H-
4', H-5'; 66.17, doublet for one proton, C-3, proton, J=8.6Hz; 
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54.18, doublet for one proton, C-2 proton, J=8.6Hz. On the basis 
of these spectral data, product (IV) was characterized as l-(2'~ 
hydroxyphenyl)-3-aryl-2/S-iodo-2/3-nitrate-l-propanone. 
(iii) Reaction of iodonium nitrate with 2'-hydroxy-4,4'-di-
methoxychalcone(V) 
2'-Hydroxy-4,4'-dimethoxychalcone(V, 2.84 gm, 10 mmol) was 
stirred with "INOs" generated in situ at room temperature for 42 
hrs. Finally, the reaction mixture was worked-up as described 
previously, which gave two products having almost the same R r 
value and melting point. 
OCH3 ^ „ ^ ^ ^ ^ . . ,^ ^ 0C„^ 
,0H 
If 
0 
(V) 
_/~v 
-OCH3 
0CH3 
iz-AgNOj^ y' 1 
dry ether, rt. ^ s / 
^ 1/NO3 
(VI) 
Characterization of VI 
The product (VI) was characterized for the molecular formula, 
C17H16O7NI, melting point 165-167 ''C. It showed positive 
Beilstein test for iodine. The UV(X.max) observed at 298, 323 and 
332 nm. The IR-spectrum gave the characteristic peaks at 3460 
cm"' (OH, H-bonded), 1665 cm-'(C=0, H-bonded), 1645 cm"' 
( -N02, asymm. str.), 1570, 1405 cm"'(C=C, phenyl), 1250, 845, 
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740 cm"'(-0-N02) and other aromatic frequencies. The ' H -
NMR-spectrum gave peak at 513.2, singlet for one proton, OH-
proton, D20-exchanged; the characteristic aromatic peaks at 
88.34, doublet for one proton, H-6\ J=8.8Hz; 58.04, doublet for 
two protons, H-2, H-6, J=8.9Hz; 57.46, doublet for two protons, 
H-3, H-5, J=8.84Hz; 56.86, doublet for two protons, H-3\ H-5', 
J=8.7Hz; 56.73, doublet for one proton, C-3 proton, J=8.7Hz; 
54,18, doublet for one proton, C-2 proton, J=8.6Hz and 53.89, 
singlet for six protons, 2 x OC//3 protons. On the basis of these 
spectral data, product (VI) was characterized as l-(2'-hydroxy-
4'-methoxyphenyl)-3-anisyl-2/3-iodo-2/3-nitrate-1-propanone. 
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EXPERIMENTAL 
Preparation of iodonium nitrate (INO3) 
lodonium nitrate was generated in situ by the addition of silver 
nitrate (1.70 gm, 10 mmol), iodine (3.80 gm, 15 mmol) in 50 ml 
dry ether followed by 15 minutes stirring at room temperature. 
The silver iodide was filtered off and the filtrate added as such 
to olefinic compounds. 
AgN03(dry) + I2 > "INO3" + Agl i 
(!) Reaction of iodonium nitrate with 2'-hydroi[y-3,4-di-
methoxychalcone(I) 
The filtrate containing iodonium nitrate as prepared above was 
added to a solution of I (2.84 gm, 10 mmol) in 10 ml dry ether. 
The content was stirred for 40-45 hrs at room temperature. The 
solution was changed from violet to green. Evaporating the 
solvent, the reaction mixture was chromatographed on silica gel 
using petroleum ether:diethyl ether (95:5 v/v) as eluent. Two 
product were isolated having almost the same Rf-value and 
melting point (isomers) in good yield, which were not separated 
in some cases. The isolated product (II) was characterized as 7-
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(2'-hydroxyphenyl)-3-(3,4-dimethoxyphenyl)-2/3-iodo-2/3-
nitrate-1 -propanone. 
Yield : 86% Rpvalue: 0.78 (PE: EA: MeOH, 30:5:5 v/v/v) 
: 0.23 (PE: Benzene, 1:1 v/v) 
M.pt.: 256-258 °C (P.E.-Ether) 
Beilstein-test for halogen: Positive 
UV(A.„„ , nm): 296, 320, 327, 330 and 337 
IR (KBr-plate, v „ , „ cm-*): 3400 (OH, H-bonded), 2960(CH, 
aromatic), 1670 (C=0, H-bonded), 1645 (-NO2. asymmeric str.), 
1615,1570,1405, 1260(C=C, phenyl), 1270, 850, 740(-O-NO2), 
510 (C-I). 
' H - N M R (CDCI3, 200MHz, Temp. 25°C, Cone. < 7-10%)5: 
13.2(s, IH, OH, DzO-exchangeable); 8.4(dd, 2H. H-2, H-6, 
J=8.8, 1.32Hz); 7.98 (d, IH, H-6', J=8.5Hz); 7.75 (m, IH, H-S'); 
7.45 (d, IH, H-4, J =8.8Hz); 6.96 (d, 2H, H-3', H-4'. J = 8.6Hz); 
6.75(d, IH, C-3H, J=9.5Hz); 4.18 (d, IH, C-2H, J=9.7Hz); 3.86 
(s, 6H, 2 X OCi/3). 
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E I M S (70 eV) m/z: M*" 473 (absent), 413 (1.5), 406(7.6). 
402(1.6), 400(1.6), 394(1.5), 393(1.5), 391(1.5), 381(1.4). 
359(1.5), 355(1.5), 354(1.5), 349(1.2), 347(1.5), 344(3.5). 
343(2.3), 338(7.9), 336(7.9), 332(1.6), 331(1.6), 322(2.1). 
319(2.1), 315(2.5), 308(2.7), 302(1.3), 301(1.3), 296(3.1). 
295(15.7), 294(3.0), 288(2.1), 285(3.0), 284(3.5), 282(38.2). 
280(100.0), 279(7.3), 277(1.7), 271(5.6), 270(5.2), 268(5.9). 
266(21.0), 265(62.2), 262(3.9), 285(2.3), 253(3.9), 252(3.9), 
251(3.1), 247(3.8), 245(2.5), 238(6.8), 236(20.4), 236(13.7). 
234(3.9), 228(3.9), 224(3.8), 223(14.0), 221(4.8), 220(4.8), 218 
(3.9), 216(3.1), 214(2.8), 212(3.8), 211(3.8), 210(3.9), 209(5.6). 
208(12.4), 203(3.9), 200(3.9), 198(3.2), 196(3.9), 195(21.1). 
191(3.1), 188(3.1), 186(3.2), 185(3.5), 182(4.9), 181 (4.9). 
179(4.8), 176(9.0), 173(3.9), 171(3.1), 169(3.2), 168 (3.1), 
167(3.5), 165(3.4), 164(8.3), 164(3.4), 159(3.8), 157(3.2). 
154(2.9), 153(3.5), 152(12.4), 151(3.5), 149(3.6), 148(3.6). 
145(3.5), 144(3.3), 142(3.1), 140(7.7), 139(7.1), 138(6.5), 
137(2.0), 136(6.5), 135(7.9), 134(4.9), 133(4.9), 132(3.9). 
130(2.9), 127(5.2), 126(5.2), 123(3.9), 121(12.5), 120(6.5). 
119(8.5), 117(5.2), 113(5.3), 112(5.3), 111(5.3), 110(6.9). 
109(5.3), 107(5.9), 106(5.9), 105(5.9), 104(9.5), 101(3.4). 
100(5.5), 99(5.6), 98(5.6), 97(5.6), 95(5.2), 93(9.5), 92(21.1). 
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91(5.5), 89(5.9), 87(5.9), 84(5.5), 83(5.5), 82(5.5), 81(5.5), 
76(5.9), 75(21.1), 74(5.3), 71(5.3), 70(5.5), 69(5.5), 67(5.8), 
66(5.3), 65(5.4), 64(5.9), 63(8.3), 62(5.2), 61(5.2), 58(5.4), 
57(5.4), 56(5.4), 55(5.4), 52(5.5), 51(5.9), 50(5.3), 48(5.3), 
46(5.2), 44(8.3), 43(5.2), 41(5.3) 
(ii) Reaction of iodonium nitrate with 2'-hydroxychalcone 
(III) 
Reaction of III (2.24 gm, 10 mmol) with iodonium nitrate was 
carried out under identical conditions as described previously. 
The isolated product (IV) was characterized as l-(2'-
hydroxyphenyl)-3-aryl-2/3-iodo-2/3-nitrate-l-propanone. 
Yield : 90-92% Rpvalue: 0.74 (PE: EA:MeOH, 30:5:5 v/v/v) 
M.pt.: 185-187°C (P.E.-Ether) 
Beilstein-test for halogen: Positive 
UV(X„„ , nm): 295, 323, 358, 372 and 382. 
IR (KBr-plate, v „„ , cm-*): 3467 (OH, H-bonded), 2850(CH, 
aromatic), 1665(C=0, H-bonded),1595,1575,1405(C=C, phenyl), 
1645 (-NO2. asymmeric str.), 1260, 1235, 845, 735 (-O-NO2), 
507 (C-I). 
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' H - N M R (CDCI3, 200MHz,Temp. 25°C, Cone. < 7-10%) 8: 
13.2(s, IH, OH, DjO-exchangeable); 8.88(m, 2H, H-2, H-6); 
8.47-8.37(m, 3H, H-3, H-5, //-6');7.39-7.29(m, 4H, //-4, H-3', 
i/-4',/f-5');6.17(d,lH,C-3i/,J=8.4Hz);4.18(d,lH,C-2//, J=8.6Hz). 
(iii) Reaction of iodonium nitrate with 2'-hydroxy-4,4'-
diniethoxychalcone(V). 
Reaction of V (2.84 gm, 10 mmol) with iodonium nitrate was 
carried out under identical conditions as described previously. 
The isolated product (VI) was characterized as l-(2'-hydroxy-
4''methoxyphenyl)-3-anisyl-2/3-iodo-2/3-nitrate-l-propanone. 
Yield : 90-92% Rrvalue: 0.76 (P.E.-E.A.:MeOH, 30:5:5 v/v/v) 
M.pt.: 165-167 °C (P.E.-Ether) 
Beilstein-test for halogen: Positive 
UV(X,„„ , nm): 298, 323and 332. 
IR (KBr-plate, Vm„, cm'^): 3460 (OH, H-bonded), 2910(CH, 
aromatic), 1665 (C=0, H-bonded), 1645 (-NO2. asymmeric str.), 
1615,1600 1570, 1460(C=C, phenyl), 1250, 845, 740 (-O-NO2), 
505 (C-I). 
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' H - N M R (CDCI3, 200MHz,Temp. 25°C, Cone. < 7-10%)5: 
13.2 (s, IH, OH, DjO-exchangeable); 8.34 (d, IH, H-6' J= 
8.8Hz); 8.04(d, 2H, H-2, H-6, J=8.9Hz); 7.46(d, 2H, H-3, H-5, 
J=8.84Hz); 6.86(d, 2H, H-3', H-5', J= 8.7Hz); 6.73(d, IH, C-3H, 
J=8.7Hz): 4.18(d, IH, C-2H, J=8.6Hz); 3.89(s, 6H, 2x OC//3). 
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THEORETICAL 
Section I 
Preparation of starting materials: chalcone epoxides 
2'-HydroxychaIcone epoxides have postulated^' as intermediates 
in the biosynthesis of many flavonoids. A number of synthetic 
methods have been developed.* For example, alkaline hydrogen 
peroxide oxidation of 2'-hydroxychalcones (AFO-Reaction), 
base-induced cyclization of 2'-hydroxychalcone dibromides and 
bromohydrins (Rasoda reaction)^ or simultaneous deprotection 
and ring-closure of 2'-hydroxy protected chalcone epoxides. The 
common limiting factors of these methods entail side reactions, 
strong solvent, temperature, and substitution pattern 
dependence. Donnelly et aP' and Adams & Main^ have studied 
about the cause of side reactions, resulted in low yield of 2'-
hydroxychalcone epoxides. The dimethyldioxirane (DMD) is the 
best reagent for epoxidation. However, m-CPBA commonly used 
as oxidizing agent which gave low yield due to the competition 
of a- and P- cyclization of epoxides. 
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(i) Preparation of 2'-hydroxy-4-methoxychalconeepoxide (III) 
2'-Hydroxy-4-methoxychalcone (I) oxidized with m-CPBA in 
CHCI3 at O-S^C following the procedure of Gunstone and 
Jacobsberg'* which gave 3-hydroxy-4'-methoxyflavanone(II) and 
2'-hydroxy-4-methoxychalcone epoxide(lll). 
0CH3 
m-CPBA-CHClj 
0-5 °C. 30 days 
OCH3 
I 
a^^jy 
(HI) 
0CH3 
Characterization of II 
The product (II) was characterized for the molecular formula, 
C,6H,404, melting point 168-177°C (Lit."' 168 °C). The IR-
spectrum gave diagnostic peaks at 3260cm"'(OH, H-bonded), 
2890 cm"' (CH, aromatic), 1689cm''(C=0, H-bonded), and other 
aromatic frequencies. The 'H-NMR-spectrum gave the 
characteristic aromatic peaks at 67.9, doublet-doublet for one 
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proton, Ar, J=9.6Hz; 57.53,distorted doublet-doublet for one 
proton; 67.50, doublet for two protons, Ar, J=9.4Hz; 57.07-7.02, 
multiplet for two protons, ^r-protons; 66.97, doublet for two 
protons, v4r-protons, J=10.2Hz; 55.42, doublet for one proton, 
C-2 proton, J=10.6Hz; 65.29, singlet for one proton, 0//-proton, 
DjO-exchanged; 64.62, doublet for one proton, C-3 proton, 
J=10.6Hz; 63.84, singlet for three protons, OCH2 protons. On 
the basis of these data, product (II) was characterized as 3-
hydroxy-4-methoxyflavanone. 
EIMS fragment ions further confirmed the compound (II), 
Characterization of III 
The product (III) was characterized for the molecular formula, 
C16H14O4, melting point 105-108°C. The IR-spectrum observed 
the characteristic peaks at 3420 cm''(OH, H-bonded),2900 cm"' 
(CH, aromatic), 1750, 1695 cm''(C=0, H-bonded), 1260, 865 
cm''(/rfl/75-epoxide) and other aromatic frequencies. The ' H -
NMR-spectrum gave the characteristic peaks at 612.9, singlet 
for one proton, 0^-proton, D20-exchanged; the characteristic 
aromatic peaks at 67.38, multiplet for five protons, / / -2 , / / - 3 , H-
4, H-S, H-6; 67.17, multiplet for one proton, H-A'; 66.98, 
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doublet for one proton, H-3', J=8.6Hz; 66.89, multiplet for one 
proton, H-5'; 65.73, doublet for one proton, C-3 proton, 
J=8.6Hz; 64.09, doublet for one proton, C-2 proton, J=8.6Hz 
and 63.82, singlet for three protons, OCH^ protons. On the basis 
of these spectral data, product (III) was characterized as 2'-
hydroxy-4-methoxychalcone epoxide. 
The EIMS gave the molecular ion (M^) at m/z 270(0.7) 
and other fragments further confirmed the product (III). 
(ii) Preparation of 2'-hydroxychalcone epoxide (VI) 
2'-Hydroxychalcone (IV) oxidized with m-CPBA in CHCI3 at 0-
5°C following the same procedure as described previously, 
which gave the product (V) & (VI) in good yield. 
m-CPBA-CHCIj 
0-5 °C. 20 days 
(V) (VI) 
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Characterization of V 
The product (V) was characterized for the molecular formula, 
CisHnOj, melting point 185-188°C (Lit.*' 183-184*'C, 188°C*'*). 
The IR-spectrum gave the characteristic peaks at 3400 cm'' 
(OH, H-bonded), 2980,2830 cm''(CH, aromatic), 1689 cm"' 
(C=0, H-bonded) and other aromatic frequencies. The ' H - N M R 
spectrum gave the characteristic aromatic peaks at 57.96, 
double-doublet for one proton, Ar, J=9.7,1.4Hz; 57.54, distorted 
doublet-doublet for one proton, Ar; 67.52-7.39, multiplet for 
five protons, Ar', 57.25-7.04, multiplet for two protons, Ar; 
55.52, doublet for one proton, C-2 proton, J=10.7Hz; 55.29, 
singlet for one proton, 0//-proton, D20-exchanged; 54.63, 
doublet for one proton, C-3 proton, J=10.7Hz. On the basis of 
these data, product (V) was characterized as 3-hydroxy-
flavanone. 
EIMS fragment ions further confirmed the product (V). 
Characterization of VI 
The product (VI) was characterized for the molecular formula, 
C15H12O3, melting point 79-80°C (Lit.** 80°C). The IR-spectrum 
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observed the characteristic peaks at 3400 cm'' (OH, H-bonded), 
2900,2830 cm"' (CH, aromatic) 1730, 1695 cm' ' (C=0, C=0 H-
bonded) and other aromatic frequencies. The 'H-NMR-spectrum 
gave peak at 511.9, singlet for one proton, 0^-proton, D2O-
exchanged; the characteristic aromatic peaks at 57,40-7.02, 
multiplet for nine protons, Ar; 55.73, doublet for one proton, C-
3 proton, J=4.6Hz; 63.2, doublet for one-proton, C-2 proton, 
J=4.2Hz, On the basis of these spectral data, product (VI) was 
characterized as 2 '-hydroxychalcone epoxide. 
EIMS gave the molecular ion (M"" ^ m/z at 240(3.4).Other 
fragment ions further confirmed the product (VI). 
(iii) Preparation of 2'-hydroxy-4'-methoxychalcone epoxide (VIII) 
2'-hydroxy-4'-methoxychalcone (VII) oxidized with m-CPBA in 
CHCI3 at 0-5°C following the same procedure as described 
previously, which gave 2'-hydroxy-4'-methoxychalcone epoxide 
(VIII). 
H3CO OH // \ "^^^" 
:> V ^ UM •'/ \ m-CPBA-CHClj 
^ 
0-5 °C. 30 days 
(VII) (VIII) 
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Characterization of VIII 
The product (VIII) was characterized for the molecular formula, 
C16H14O4, melting point 140-142°C. The IR-spectrum observed 
the characteristic peaks at 3370 cm"'(OH, H-bonded), 2900, 
2830 cm"'(CH, aromatic), 1645 cm''(C=0, H-bonded). 1250, 895 
cm"'(r/'a«5-epoxide) and other aromatic frequencies. The ' H -
NMR-spectrum gave the characteristic peaks at 6 13.2, singlet 
for one proton, 0//-proton, D20-exchanged; 67.9. doublet for 
one proton, /f-6'proton, J=9.9Hz; 57.66,double-doublet for one 
proton, ^-4'proton, J=9.9,2.2Hz; 57.59, doublet for one proton, 
//-5'proton, J=9.9Hz; 67.44-7.42, multiplet for six protons, H-
3', H-2\ H-3, H-4, H-5, H-6, aryl-protons; 65.26. doublet for 
one proton, C-3 proton, J=l3.0Hz; 64.0-3.96, multiplet for four 
protons, C-2 proton and OC//3 protons. On the basis of these 
data, product (VHI) was characterized as 2 '-hydroxy-4 '-methoxy 
chalcone epoxide. 
EIMS gave the molecular ion, M"^ ' at m/z 270 (72.4) and other 
fragment ions further confirmed the product (VIII). 
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(IV) Preparation of 2'-hydroxy-4,4',6'-trimethoxychaIcone 
epoxide (X) 
2'-Hydroxy-4, 4',6'-trimethoxychalcone (IX) oxidized with m-
CPBA in CHCI3 at 0-5°C following the same procedure as 
described previously, which gave 2'-hydroxy-4,4',6'-trimethoxy-
chalcone epoxide(X) in good yield. 
H3C0. 
O-S-C, 10da>^ 
" ' * ^ ° \ . ^ ^ ^OH ^ ~ \ m-CPBA-CHCl, ^ T V r ^ ^ ^ O C H , 
OCHj*^ 
(IX) ^^ ^ 
Characterization of X 
The product (X) was characterized for the molecular formula, 
CjgHigOe, melting point 111.3-115°C. The IR spectrum observed 
the characteristic peaks at 3530 cm''(OH, H-bonded),2930,2860 
cm''(CH, aromatic), 1690 cm-'(C=0, H-bonded), 1260, 892 cm"^  
(/rawj-epoxide) and other aromatic frequencies. The ' H - N M R -
spectrum gave the characteristic peaks at 513.2, singlet for one 
proton, 0//-proton, D20-exchanged; the characteristic aromatic 
peaks at 6 7.85-7.82, double-doublet for two protons, aryl, 
J=8.6,3.4Hz; 67.6-7.55, double-doublet for two protons, aryl, 
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J=7.5, 2.5Hz; 66.90-6.88, multiplet for two protons, aryl; 65.32 
doublet for one proton, C-3 proton, J=12.6Hz; 64.26, doublet for 
one-proton, C-2 proton, J=12.6Hz and 64.01-3.96, three singlet 
for nine protons, 3x OCH^ protons. On the basis of these data, 
product (X) was characterized as 2'-hydroxy-4,4',6'-trimethoxy-
chalcone epoxide. 
EIMS gave the molecular ion, M^^  at m/z 330(6.5) and 
other fragment ions further confirmed the product (X). 
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THEORETICAL 
SECTION II 
The oxazolidones or oxazolidinones and oxazolidine-2-thiones 
are an important class of heterocyclic compounds containing a 
saturated five-member ring. A 2-oxazolidone or 2-
oxazolidinethione ring contains non-adjacent oxygen and 
nitrogen atom joined by a carbonyl or thiocarbonyl group. Its 
counterpart, iso-oxazolidone or iso-oxazolidinethione contains 
oxygen and nitrogen at adjacent position. 
II II 
—C C — —C C — 
- N ^ O^ - N ^ ^ o / s 
o 
0/S 
2-OxazoUdone/ Isoxazolidone/ 
Oxazolidine 2-thione Isoxazolidinethione 
The earliest known 5-chloromethyl-2-oxazolidone reported 
^_ ft 
by Thomson was synthesized from epichlorohydrin and 
potassium cyanate. Cornforth' has reviewed the methods for the 
formation of oxazolidones. Dyen and Swern'" gave detailed 
about their synthesis, reactions and applications. 
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These heterocycles are obtained by the reaction of tri-n-
butyltin-co-haloalkoxides, n-Bu3SnO(CH2)nX and isocyanates or 
carbodi imides" . The oxazolidine-2-thiones are major product in 
DMF solvent. 
n—Bu3SnO(CH2)nX + R-N=C=S DMF n-BujSn—S-C-0 (CH2)nX 
n—Bu3SnX + Q 
N 
\ 
N 
I 
R 
(CH2)n (CH2)n 
. y \„ . / \ 
o N - R 
S 
(major) 
where, X = CI, Br, I n = 2, 3 
These heterocycles are generally obtained by the condensation 
of CS2 with P-amino alcohols'^. 
R^  R^  
N. OH  
R" ^H NaOH 
R' R^  
R r 
" • I 
N O 
' '^ W-' 
R' Y 
S 
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Mechanism 
i 
K' " o - -s .R2 R^ 
nl \ • t^=^=» lR *^  
Epoxides as starting material" have been explored for the 
prepration of oxazolidine-2-thione and 2-oxazolidones.The 
reaction of terminal epoxides derived from straight-chain 1-
olefins with potassium cyanate in dimethylformamide (DMF) in 
the limited quantity of water and /erra-ethylammonium halide as 
a catalyst at 120°C yields unsubstituted nitrogen 5-alkyl-2-
oxazolidones. 
A KCNO R—CH—CH 
R-CH CH2 + N^ ^^^^^ • / \ 
\ / DMF,H2O,120°C o N - H 
O 
0 n O 
Nu = CI© o r r 
N-substituted 5-alkyl-2-oxazolidones were obtained by the 
reaction of epoxide with aryl or alkyl isocyanate in DMF 
solution at 150 °C using tetramethylammonium halide or lithium 
chloride as a catalyst.'^'''* 
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R-CH—CH2 + N ? ^^^ • / \ 
\ / DMF.ISOT o N - R 
O 
Nu = d© o r ^ 
O 
2-Oxazolidones have also been prepared by the reaction of 
isocyanates with unsymmetrical 1,2-epoxides**'*' and 
epichlorohydrins:*''^* 
Xat-CH—CHz + 0=C=N-CHCCH3>2 ^ ^ » X-Ot-CH—CHz ^ j , 
\ / lOOT / \ / ^ 
O O. ^N—CH 
o 
x=a 
2-Oxazolidones used as an antibacterial agent were 
prepared by treating p-methylthiophenylisocyanate with 
epichlorohydrin followed by oxidation:*' 
cm 
^ + Nfe-S—^ \ - N = C = 0 
5-Phenoxymethyl-3-phenyl-2-oxazolidone^* was prepared 
in good yield from the reaction of phenoxyepoxypropane with 
phenyl isocyanate in the presence of Ca(0Et)2 as a catalyst: 
Ph—O—CHT 
PhOCHz \ 
V ^ 0=C=N-Ph .. oMg-Ph 
o 
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,21 Some 2-oxazolidones are useful as sedatives, muscle 
relaxants and anxiolytics were prepared by cyclization of urea 
with their corresponding phenoxyepoxypropane: 
PhOCH2 o 
\ 7 + NHi—C-NHi 
O 
ROCH2 
O^ N - H Y 
O 
.22 Huth and co-workers have reported that aryl oxiranes on 
heating with urea in DMF gave mainly 4- and 5-aryl-2-
oxazolidones. However, electron donating or withdrawing 
substituents in benzene ring favoured the formation of 5- and 4-
isomers respectively: 
RCfiHi' 
O 
(NH2)2CO 
DMF 
RC6H4-P )F=0 
H 
Later on, it was found that ethyl-3-aryl-rrfl«5-2,3-
epoxypropanoate treated with urea which gave cis & trans-2-
oxazolidones^^. A carboxylate group influences more than the 
phenyl substituent in the formation of cis- & trans-2-
oxazolidones: 
COOEt COOEt COOEt 
DMF 
* O^ N - H + , N ^ O 
V " V 0 o 
trans 
no 
Oxazolidine-2-thiones and 2-oxazolidones have also prepared by 
treating methyl 10,11-epoxyundecanoate with isothiocyanates 
and methyl /ra«5-2,3-epoxyhexadecanoate with urea in DMF 
solvent respectively^*: 
R 
o -—7:^ ^ / \ 
R= -(CH2)gC02Me 
COOCH3 
/ 
R—CH—CH 
R _ C H CH-COOCHj (NH2)2CO Q / N H \ ) / N H 
\ / ^ DMF, 155-156 °C ^ .u/iNn 
O Y 
o 
R= (CH2),2CH3 
Pyrolysis of P-iodocarbamates gave 2-oxazolidones^^' ^'. 
For example, long chain-2-oxazolidones were prepared by the 
pyrolysis of p-iodocarbamates obtained from l-dodecene''*'^^, 1-
tetradecene and 1-hexadecene''*, cis- & rra«j-9-octadecene, 
methyl oleate and elaidate, oleyl and elaidyl alcohols'*. 
The substituted chiral l,3-oxazolidine-2-thiones^**'*' are an 
excellent chiral reagent for analytical and efficient separation of 
racemic products from transformation of chiral carboxylic acids 
and amino acids. Optically active l,3-oxazolidine-2-thiones 
I l l 
have been used extensively by Nagao and Fujita^*' as chiral 
auxiliaries in the "chiral pool" approach, whereby natural 
occurring molecules (carbohydrates, terpenes & amino acids) 
chemically modified. The syntheses of sugar-derived fused 
oxazolidones have been widely investigated. They were used as 
anti-tumor and other biological and pharmaceutical 
applications^'. The thiocarbonyl containing heterocycles, which 
conjugated with heteroatom exhibit a strong UV-absorption {n-
71*) with a high £-value and used in hplc as UV-detector. The 
1,3-oxazolidones have low E-value and are not very useful in 
UV-detector. Optically active l,3-oxazolidine-2-thiones are also 
used in the diastereoselective synthesis of aldols^*** and 
stereochemically controlled organic reactions^'*. 
Oxazolidine-2-thiones found in cow milk, rapeseed, 
turnip, mustard and cabbage (l|ig/lit or kg^^). Their derivatives 
have been found to possess a large number of biological 
activities such as antidepressant^^, antibacterial*'"''^*, 
fungicidal"''^''^^ herbicidal""'^', analgesic"*'"", anti-
inflammatory^^, muscle relaxant^''^^ anticonvulsant^^'''*' and 
many more activities'*^'"^. 
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Thiazine derivatives have been reported to possess 
medicinal properties and an intermediate in the preparation of 
dyes. Thiazine moiety containing compounds are associated with 
a varied range of biological activities'^ such as anti-depressant 
for CNS**^ , anticholestermic"', fungicidal and bactericidal'*'"'*'. 
Some of its derivatives are also used as tranquilizers^'**. Various 
methods*""*^ have been reported for the synthesis of thiazine 
derivatives with the condensation of thiourea and different 
chalcones. Husain et al have synthesized the alkyl chain-
substitued thiazinones from oxo-fatty esters and long chain 
aldehydes. 
The compounds containing pyrimidine-2-thione nucleus 
are used as medicine in treating human leshmaniasis^^'^'. The 
cyclocondensation of substituted chalcones and its epoxides 
with thiourea in basic medium is reported'*'^'. 
The various useful biological activities'*"'*^ of nitrogen, 
oxygen and sulphur containing heterocycles, such as 2-
oxazolidones and oxazolidine-2-thiones have led to our interest 
in their synthesis, which is not reported so far from 2'-
hydroxychalcone epoxides. 
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DISCUSSION 
(i) Reaction of 2'-hydroxy-4'-methoxychalcone epoxide 
(VIII) with thiourea 
2'-Hydroxy-4'-methoxychalcone epoxide heated with thiourea in 
DMF at 80-90°C, which gave two spots on tic. Finally, the 
reaction mixture was worked up and fractionation over a column 
of silica gel, product (XIII) was isolated in good yield. 
OCH 
o o 
(VIII) 
f%. (NH2)2CS ^ 
DMF, 80 - 90* C 
OCH3 
O p/NH o/NH 
S 
(XIII) 
Characterization of XIII 
The product (XIII) was characterized for the molecular formula, 
C,7Hi504NS, melting point 184-186°C. The UV (Xmax) spectrum 
showed absorption at 295, 377 and 388 nm. The IR-spectrum 
showed absorption at 3330 cm"' (OH,NH), 1645, 1615 cm"* 
(C=S), 1450 cm'' (CH-0), 1425 cm'' (CH-N), 1225, 1075 cm"' 
(C-O), 715 cm"' (N-Hwagg) and other aromatic frequencies. The 
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'H-NMR-spectrum gave peak at 513.7, singlet for one proton, 
0//-proton, D20-exchanged; the characteristic aromatic peaks at 
57.66-7.63, double-doublet for two protons, aryl, J=5.58, 2.8Hz; 
67.49-7.35, multiplet for six protons, aryl; 5 6.5, doublet for 
one proton, C-5 proton, J=3.0Hz; 55.23, doublet for one proton, 
C-4 proton, J=3.0Hz; 63.99, singlet for three protons, OC//3 
protons; 63.20, singlet for one proton, N/f-proton, slow D2O-
exchanged. On the basis of these spectral data, product (XIII) 
was characterized as 4-(2'-hydroxy-4'-methoxyphenyl)-5-phenyl 
-l,3-oxazolidine-2-thione. 
The product (XIII) was further confirmed by its EIMS. 
The molecular ion M*' at m/z: 329 was non-existent. However, 
significant fragment ions at m/z: 327 (M-2), 297 (M-S), 299 (M-
CS), 288(M-OCS), 252(M-Ar), 282(M-NHCS). Other fragment 
ions were at m/z: 132, 149, 148, 129, 123, 121, 137,101, 93, 91, 
151, 77, etc. shown in Scheme 1. 
(ii) Reaction of 2'-hydroxy-4,4,'6'-trimethoxychalcone 
epoxide(X) with thiourea 
2'-Hydroxy-4,4',6'-trimethoxychalcone epoxide(X) heated with 
thiourea in DMF at 80-90°C which gave two spots on tic. 
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o 
N 
1 
E 
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Finally, the reaction mixture was worked up and fractionation 
over a column of silica-gel, product (XII) was isolated in good 
yield. 
OCR i < ^ ^OH 
OCH: 
(X) 
o o 
(NH2)2CS ^ 
DMF, 80 - 90*C 
3-4 hr. 
OCH3 
OCH, 
C140 O 0/NH o/NH 
n 
s 
(XII) 
Characterization of XII 
The product (XII) was characterized for the molecular formula, 
C,9H,906NS, melting point 132-134°C. The UV (^.^ax) spectrum 
showed absorption at 295, 324, 355, 370, 34, 376 and 378 nm. 
The IR-spectrum gave the characteristic peaks at 3510 cm'' 
(OH), 3330 cm-' (NH), 2305 cm'' (C-N), 1645, 1615 cm"' (C=S), 
1445 cm-' (CH-0), 1425 cm-' (CH-N), cm-' 1225, 1095, 1035 
cm-' (C-0) and other aromatic frequencies. The ' H - N M R -
spectrum gave peak at 513.39, singlet for one proton, OH-
proton, D20-exchanged; the characteristic aromatic peaks at 
57.85-7.82, double -doublet for two protons, aryl; J=8.56, 
3.3Hz; 57.62-7.58, double-doublet for two protons, aryl, 
J=68.57, 2.94Hz; 66.90-6.80, multiplet for two protons, aryl; 
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66.32, doublet for one proton, C-5 proton, J=2.95Hz; 65.20, 
doublet for one proton, C-4 proton, J=2.95Hz; 64.08-3.80, three 
singlet for nine protons, 3x OCH^ protons; 63.20, singlet for one 
proton, Ni/-proton, slow D20-exchanged. On the basis of these 
spectral data, product (XII) was characterized as 4-(2 '-hydroxy-
4\6'-dimethoxyphenyl)-5-anisyl-l,S-oxazolidine-2-thione. 
(iii) Reaction of 2'-hydroxy-4-methoxychaIcone epoxide (III) 
with thiourea 
2'-hydroxy-4-methoxychalcone epoxide heated with thiourea in 
DMF at 80-90°C which gave one isolated product (XI) by 
column chromatography on silica gel in good yield 
OCH, 
j / S ^ Q^"3 (NH2)2CS 
\ ^ DMF, 80 - 90 *C 
6 0 3 ^ hr. 
O O ^ o / N H 
n 
s 
(III) (XI) 
Characterization of XI 
The product (XI) was characterized for the molecular formula, 
Ci7H,504NS, melting point 98-99°C. The UV (>.„,ax) spectrum 
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showed absorption at 293, 323 and 337nm. The IR-spectrum 
gave the characteristic absorption at 3430 cm'' (OH, NH), 2305 
cm-'(C-N), 1645, 1615 cm"' (C=S), 1460 cm'' (CS-0), 1440 cm"' 
(CH-N), 1225, 1060, 1025, cm'' (C-0), 710 cm"' (N-H^agg.) and 
other aromatic frequencies. The 'H-NMR-spectrum gave the 
characteristics aromatic peaks at 6 7.95-7.90, double-doublet for 
two protons, J=8.2, 1.8Hz; 67.54-7.36, double-doublet for two 
protons, J=8.8, 2.0Hz; 67.14-6.90, multiple! for four protons; 
65.50, doublet for one proton, C-5 proton, J=2.9Hz; 65.39, 
doublet for one proton, C-4 proton, J=2.9Hz; 53.81, singlet for 
three protons, OCi/3 proton; 63.62, broad singlet for one proton, 
0//-proton and 53.20, singlet for one proton, N^-proton, slow 
D20-exchanged (both cases). On the basis of these spectral data, 
product (XI) was characterized as 4-(2'-hydroxyphenyl)-5-
anisyl-l,3-Oxazolidine-2-thione. 
(iv) Reaction of 2'-hydroxy-4-methoxychalcone (I) with 
thiourea 
2'-Hydroxy-4-methoxychalcone was refluxed in DMF, 
CHsONa/CHaOH and gl. acetic acid with thiourea. In DMF and 
CHsONa/CHsOH gave the same product (XIV) but in glacial 
acetic acid gave another product (XV) in good yield. 
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O C H , 
(NHjhCS. 
refluxed. 
6 hr 
CH,ON^CH,OH 
% ^ O C H , 
(XIV) (XIV) (XV) 
Characterization of XIV 
The product (XIV) was characterized for the molecular formula, 
C17H16O2N2S, melting pointl85-186°C. The IR-spectrum 
displayed the characteristic peaks at 3600-3500 cm'^OH), 3200-
2900 cm-^NH and methine), 1645, 1620 cm-'(C=S, C=N), 1600-
1560cm"'(phenyl),1200cm"'(C=S),825-800cm"'(l,4-disubstituted 
benzene)and other aromatic frequencies. The 'H-NMR-spectrum 
gave peak at 512.99, singlet for one proton, 0//-proton, D2O-
exchanged; 57.84, singlet for one proton, N//-proton, slow D2O-
exchanged; the characteristic aromatic peaks at 57.7-7.6, 
multiplet for two protons, H-2, H-6; 57.5-7.40, multiplet for two 
protons, H-3, H-5; 57.20-6.89, multiplet for four protons, H-3', 
H-4', H-5. H-6'; 57.02-7.01, triplet for one proton, C-6 proton; 
55.0-5.2, multiplet for two protons; C-5 protons and 53.85, 
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singlet for three protons, OC//3 protons. On the basis of these 
spectral data, product (XIV) was characterized as 4-(2'-
hydroxyphenyl)-6-anisyl-l,5,5,6-tetrahydropyrimidine-2-thione. 
The product (XIV) was further confirmed by EIMS. The 
molecular ion (M"^) at m/z 312 and other fragment ions were at 
m/z: 280 (M-S), 282 (M-OCH3), 279, 237, 205, 216, 218, 187, 
160, 147, 144, 133, 121, 107, 94, 93, 91, 77, etc. shown in 
scheme 2. 
Characterization of XV 
The product (XV) was characterized for the molecular formula, 
C17H16O2NS, melting point 125-126°C. The IR-spectrum 
displayed the characteristic peaks at 3500 cm"' (OH), 3200-2900 
cm"' (NH & methine, aromatic), 1685 cm"' (C=0, H-bonded), 
1635 cm"' (C=0=NH), 1600-1500 cm"' (phenyl), 820-800 cm"' 
(1,4-disubstituted benzene) and other aromatic frequencies. The 
'H-NMR-spectrum gave peak at 513.1, singlet for one proton, 
OH-pTOton, D20-exchanged; the characteristic aromatic peaks at 
57.7-6.8, multiplet for eight protons, aryl; 56.7-6.75, doublet 
for one proton, C-6 proton, J=6.5Hz; 65.6-5.4, singlet for one 
proton, Ni/-proton, slow D20-exchanged; 54.7-4.6, doublet for 
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one proton, C-5 proton, J=6.4Hz and 53.87, singlet for three 
protons, OC//3-proton. On the basis of these data, product (XV) 
was characterized as 4-(2'-hydroxyphenyl)-6-anisyl-2-oxo-3,5,6-
trihydro-1,3-thiazine. 
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EXPERIMENTAL 
Preparation of starting materials: chalcone epoxides 
(i) Synthesis of 2'-hydroxy-4-methoxychalcone epoxide (III) 
Gunstone and Jacobsberg method^: 2'-hydroxy-4-methoxy-
chalcone (I, 1.0 gm, 4 mmol) in 30 ml chloroform solvent and 
m-chloroperbenzoic acid (10.32 gm, 60 mmol) as an oxidant. 
The reaction mixture was kept at 0-5°C for 30 days. After 
removing the solvent, the reaction mixture was extracted with 
diethyl ether (3x30 ml) and washed with 10% sodium sulphite 
solution (i.e. quenching). The combined ether layer was shaken 
with 5% sodium bicarbonate solution (20 ml) and water (3x30 
ml) to remove excess m-CPBA. The organic layer dried over 
anhydrous Na2S04 and chromatographed on silica-gel using 
petroleum ether:ethyl acetate (95:5 v/v) as eluent. The products, 
II and III were isolated quantitatively. The product (II) was 
characterized as 3-hydroxy-4'-methoxyflavanone. 
Yield : 54% Rf-Value : 0.76 (P.E.:E.A., 2:1 v/v) 
M.Pt.: 168-170 °C (P.E.-E.A.) (Lit.^ 168°C) 
1510, 1490, 1460, 1435, 1420, 1398, 1375, 1315, 1300, 1255, 
1230, 1215, 1170, 1165, 1140, 1105, 1060, 1020, 975, 950, 925, 
898, 850, 840, 825, 805, 760, 715, 660. 
^H-NMR (CDCI3, 300MHz, Temp. 25°C, Cone. < 7-10%) 6: 
7.95 (dd, IH, Ar, J=9.6, 1.3Hz); 7.53 (distorted dd, IH, Ar); 
7.50(d, 2H, Ar, J=9.4Hz); 7.07-7.02(m, 2H, Ar ); 6.97(d, 2H, Ar, 
J=10.2Hz); 5.42(d, IH, C-2H, J=10.6Hz); 5.29 (s, IH, OH, DjO-
exchangeable); 4.62 (d, IH, C-3H, J=10.6Hz); 3.84(s, 3H, 
OC/fs). 
EIMS (70 eV) m/z: M^' 270(absent), 258(0.3), 256(2.3), 
255(12.3), 254(81.6), 253(26.9), 252(0.2), 240(0.6), 239(3.8), 
238(0.6), 237(6.8), 236(0.5), 235(0.2), 227(0.7). 226(0.3), 
223(3.8), 222(0.6), 221(0.7), 205(0.5), 198(0.6). 197(1.6), 
195(0.6), 194(0.5), 181(0.7), 175(0.4), 169(0.6), 165(0.80), 
161(3.8), 153(0.7), 152(0.9), 151(0.4), 149(0.3), 148 (0.6), 
147(6.1), 146(0.9), 141(0.3), 139(0.4), 137(0.2), 136(0.9), 
135(10.7), 134(100.0), 133(3.1), 132(3.0), 131(16.4), 127(0.6), 
123(1.5), 122(1.9), 121(20.7), 120(6.1), 119(15.3). 118(1.9), 
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115(0.6), 111(0.5), 109(1.6), 108(6.9), 106(0.9), 105(1.5), 
104(5.4), 103(5.4), 102(1.6), 101(0.9), 97(0.6), 95(0.9), 93(1.3), 
92(11.6), 91(16.4), 90(3.0), 89(3.3), 85(0.6), 83(0.6), 81(3.0), 
79(0.9), 78(6.1), 77(6.1), 76(1.3), 75(6.1). 
The product (III) was characterized as 2'-hydroxy-4-methoxy-
chalcone epoxide. 
Yield : 60% Rf-value : 0.52 (P.E.:E.A., 2:1 v/v) 
M.pt : 105-108°C 
IR (KBr-plate, T>„„, cm-'): 3420 (OH, H-bonded), 2900 (CH, 
aromatic), 1750(C=O), 1695(C=0, H-bonded) 1620, 1600, 1598, 
1580, 1560, 1505, 1480, 1450, 1445, 1435, 1410, 1350, 1335, 
1300, 1260, 1240, 1225, 1200, 1170, 1120, 1090, 1040, 1020, 
960, 920, 890, 865 (epoxide), 820, 805, 760, 740, 710, 650. 
^H-NMR (CDCI3, 300MHz, Temp. 25°C, Cone. < 7-10%) 5: 
12.9 (s, IH, OH, D20-exchangeable); 7.38 (m, 5H, H-2, H-3, H-
4, H-S, H-6); 1 Al (m, IH, //-4'); 6.98 (d, IH, //-3', J=8.6Hz); 
6.89 (m, IH, H-S'); 5.73 (d, IH, C-3//, J=8.6Hz); 4.09 (d, IH, 
C-2H, J = 8.6Hz); 3.82 (s, 3H, OCT/j). 
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EIMS (70 eV) m/z : M^'' 270(0.7), 255(0.2), 254(2.0), 253(0.9), 
228(0.9), 227(2.6), 185(0.4), 163(0.7), 162(10.0), 161(100.0), 
135(3.0), 134(20.0), 133(7.0), 121(2.6), 120(0.6), 119(7.0). 
118(0.9), 109(0.9), 103(0.9), 92(2.6), 91(7.0), 90(1.9), 89(1.9), 
81(1.9), 77(2.1). 
Picric acid test for epoxide'": general procedure* 
Picric acid test was carried out on silica gel-plates (2.5 x 8.5 
cm). The developing system was petroleum ether: ether: acetic 
acid (75:25:1 v/v/v). The plates after developing were sprayed 
with 0.5 M picric acid in 95% ethyl alcohol and promptly placed 
in a jar saturated with vapours of ether: ethanol (95%) (80:20 
v/v). After 30 minutes, the plates were removed and exposed to 
ammonia fumes for few minutes. The appearance of orange spot 
on a yellow-black ground of the plate showed the presence of 
epoxy group. 
(ii) Synthesis of 2'-hydroxychalcone epoxide (VI) 
2'-Hydroxychalcone (IV, 0.89gm, 4 mmol) in 30 ml CHCI3 
solvent; m-CPBA (2.76gm, 16 mmol) as an oxidant. The 
This test for chalcone epoxides are not observed in all cases, may be due to 
satirically hindered epoxide 
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reaction-mixture was kept at 0-5°C for 20 days and worked up 
as described previously, which furnished the products V and VI 
quantitatively by column chromatography on silica gel. The 
product (V) was characterized as 3-hydroxyflavanone. 
Yield ; 52% Rrvalue : 0.72 (P.E.:E.A., 2:1 v/v) 
M.pt. : 185-188°C (P.E.-E.A.) (Lit.*' IBS-ISA^C, *''188°C) 
IR (KBr-plate, v^ ,,, cm''): 3400(OH, H-bonded), 2980, 2830, 
(CH, aromatic), 1689(C=0, H-bonded), 1605, 1575, 1545, 1510, 
1479, 1455, 1410, 1370, 1325, 1300, 1273, 1225, 1185, 1145, 
1110, 1060, 1020, 985, 965, 900, 855, 835, 810, 760, 735, 700, 
660. 
' H - N M R (CDCI3, 300MHz Temp. 25°C, Cone. < 7-10%) 6: 
7.96 (dd, IH, Ar, J=9.7, 1.4Hz), 7.54 (distorted dd, IH, Ar); 
7.52-7.39 (m, 5H, Ar ); 7.2-7.04 (m, 2H, Ar); 5.52 (d, IH, C-
3H, J=10.7Hz); 5.29 (s, IH, OH, DaO-exchangeable); 4.63 (d, 
IH, C-2i/, J=10.7Hz). 
EIMS(70eV) m/z : M^' 240(absent), 226(2.3), 255(18.4), 
224(100.0), 223(43.0), 208(0.6), 207(5.4), 206(0.5), 205(0.6), 
196(1.5), 195(1.5), 181(2.3), 179(0.9), 178(2.0), 167(0.9), 
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165(2.3), 152(2.3), 149(2.5), 147(32.3), 146(2.5), 139(0.61), 
131(2.5), 122(0.9), 121(10.7), 120(50.0), 118(1.5), 115(0.9), 
105(3.4), 104(30.0), 103(19.6), 102(3.1), 93(3.4), 92(47.7), 
91(3.4), 90(2.3), 89(3.0), 79(0.6), 78(13.0), 77(13.7), 76(2.9), 
74(2.3). 
The product (VI) was characterized as 2'-hydroxychalcone 
epoxide. 
Yield : 55% Rrvalue :0.49 (P.E.:E.A.,2:1 v/v) 
M.pt. : 79-80 ^^C (P.E-E.A.) (Lit.^ 80°C) 
IR(KBr-pIate, v „ „ , cm-*) : 3400 (OH, H-bonded), 2900, 2830, 
(CH, aromatic), 1730(C=O), 1695(C=0, H-bonded), 1600, 1580, 
1565(C=C), 1485, 1450, 1440, 1380, 1345, 1320, 1295, 1260 
(epoxide), 1220, 1200, 1180, 1125, 1100, 1085, 1045, 1025, 
970, 915, 895, 870, 860(rrfl«5-epoxide), 810, 780, 760, 705, 
665. 
' H - N M R (CDCI3, 300MHz, Temp. 25°C, Cone. < 7-10%)5: 
11.9 (s, IH, OH, DzO-exchangeable); 7.40-7.02 (m, 9H, Ar); 
S.13 (d, IH, C-3//, J= 4.6Hz); 3.2 (d, IH, C-2H, J=4.2Hz). 
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EIMS (70 eV) m/z : M "^ 240(3.4), (M+1) 242(0.4), 198(2.3), 
197(7.6), 132(7.6), 131(100.0), 121(5.4), 105(5.1), 104(34.6), 
103(17.0), 102(1.2), 89(0.6), 81(1.2), 80(2.3), 78(6.9), 77(9.8). 
(iii) Synthesisof 2'-hydroxy-4'-methoxychalcone epoxide (VIII) 
2'-Hydroxy-4'-methoxychalcone (VII, 1.0 gm, 4 mmol) in 30 ml 
CHCI3 solvent, m-CPBA (4.14 gm, 24 mmol) as an oxidant. The 
reaction mixture kept at 0-5°C for 15 days and worked up as 
described previously, which gave product (VIII) quantitatively 
and characterized as 2 '-hydroxy-4 '-methoxychalcone epoxide. 
Yield : 60% Rf-value : 0.54 (P.E.:E.A.,2:1 v/v) 
M.pt. : 140-142°C (P.E - E.A.) 
IR (KBr-plate,'^„,„, cm"'): 3370(OH, H-bonded), 2900,2830 
(CH, aromatic), 1645 (C=0,H-bonded), 1580, 15550, 1500, 
1445, 1435 (C=C), 1360, 1340, 1285(C-C, C-0 , ring breathing 
vibration), 1250 (epoxide), 1230, 1200, 1185, 1170(C-O), 1155, 
1000, 975, 970, 895 (fra«5-epoxide), 845, 795, 770, 725, 665. 
' H - N M R (CDCI3, 300MHz, Temp. 25°C, Cone. < 7-10%) 5: 
13.2(s, IH, OH, DzO-exchangeable); 7.9 (d, IH, H-W, J=9.9Hz); 
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7.66(dd, IH, H-4', J=9.9, 2.2Hz); 7.59(d, IH, H-5', J=9.9Hz); 
7.44.7.42(m, 6H, H-3', H-2, H-3, H-4, H-5, H-6y, 5.26(d, IH, 
C-3H, J=13.0Hz); 4.0-3.96 (m, 4H, C-2//and OC//3). 
EIMS (70 eV) m/z: M^' 270(72.4), (M+1) 271(10.1), (M+2) 
272(1.2),(M-1) 269(10.3),254(1.2),253(1.2), 237(0.6), 227(0.6), 
209(0.6), 194(3.4), 193(30.7), 182(0.4), 181(3.4), 178(1.2), 
168(1.5), 167(21.7), 166(100.0), 165(3.4), 153(1.5),152(2.5), 
151(1.9), 139(1.5), 138(2.6), 135(1.9), 131(10.0), 128(1.5), 
127(1.4), 124(1.6), 123(15.6), 115(1.5), 113(1.5), 111(3.0), 
110(1.5), 108(1.6), 104(1.6), 103(13.4), 102(3.4), 96(3.4), 
95(3.4), 91(3.1), 79(2.9), 78(3.4), 77(15.6), 75(1.5), 73(1.5). 
(iv) Synthesis of 2'-hydroxy-4,4',6'-trimethoxychalcone 
epoxide(X) 
2'-Hydroxy-4,6',4'-trimethoxychalcone (IX, 1.25gm. 4 mmol) in 
30 ml CHCI3 solvent; m-CPBA (6.9 gm, 40 mmol) as an oxidant. 
The reaction mixture was kept at 0-5°C for 10 days and worked-
up as described previously, which gave product (X) quantitavely 
and characterized as 2'-hydroxy-4,4',6'-trimethoxychalcone 
epoxide. 
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Yield : 65% Rrvalue : 0.55 (P.E.:E.A., 2:1 v/v) 
M.Pt.: 113-115°C (P.E.-E.A.) 
IR (KBr-plate, \?„„, cm-'): 3530(OH, H-bonded), 2930, 
2860(CH, aromatic), 1690 (C=0, H-bonded), 1592, 1575, 1560, 
1545, 1490, 1445, 1435 (C=C), 1360, 1340, 1285 (C-C, C-0, 
ring breathing vibration), 1260 (epoxide), 1230, 1200, 1185, 
1170 (C-0), 1155, 1000, 975, 969, 892 (/raw^-epoxide), 845, 
795, 765, 715, 660. 
*H-NMR (CDCI3, 300MHz, Temp. 25 "C, Cone. < 7-10%)8: 
13.2(s, IH, OH, DzO-exchangeable); 57.85 (dd, 2H, Ar, J=8.6, 
3.4Hz); 7.6-7.55 (dd, 2H, Ar, J=7.5, 2.5Hz), 6.90-6.88 (m, 2H, 
y4r);5.32(d, IH, C-3//, J=12.6Hz); 54.26(d,lH, C-2//, J=12.6Hz); 
4.0-3.96 (3s, 9H, 3x OC//3). 
EIMS (70 eV) m/z : M^' 330(6.5) 
(i) Reaction of 2'-hydroxy-4'-trimethoxychaIcone epoxide 
(VIII) with thiourea 
A solution of VIII (0.5 gm, 2 mmol) in dimethylformamide 
(DMF, 20 ml) was heated with thiourea (0.15 gm, 2mmol) for 4 
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hrs. The reaction-mixture was diluted with water, extracted with 
ether, washed with water to remove the final trace of thiourea 
and DMF, finally dried over anhydrous Na2S04, The solvent was 
evaporated under reduced pressure. The tic showed three 
distinct spots. The reaction mixture was chromatographed over a 
column of silica gel using petroleum ether:ethyl acetate (95:5 
v/v), which gave a major product (XIII) in good yield. The 
isolated product (XIII) was characterized as 4-(2'-hydroxy-4'-
methoxyphenyl)-5-phenyl-l,3-oxazolidine-2-thione. 
Yield : 95% M.pt.: 184-186°C (P.E.-MeOH) 
UV (X„„, nm): 295, 377 and 388. 
IR (KBr-pIate, V„„, cm-'): 3330 (OH, NH), 2835(CH, 
aromatic), 2305(C-N), 1645(C=S), 1615, 1590, 1560, 1545, 
1510, 1450, 1425, 1405, 1365, 1345, 1285, 1255, 1225, 1205, 
1195, 1165, 1155, 1075, 1040, 1000, 980, 950, 900, 850, 835, 
790, 770, 750, 715,665. 
*H-NMR (CDCI3, 200MHz, Temp. 25 °C, Cone. < 7-10%) 6: 
13.17(s, IH, OH, DjO-exchangeable); 7.66-7.63(dd, 2H, Ar, 
J=5.58, 2.8Hz); 7.49-7.35 (m, 6H, Ar); 6.50 (d, IH, C-SH, J = 
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3.0Hz); 5.23 (d, IH, C-4H, J=3.0Hz); 3.99 (s, 3H, OC//3), 3.20 
(s, IH, N// , DjO-exchangeable). 
EIMS (70 eV) m/z: M^' 329 (absent), (M-2) 327(4.3), 321(4.3), 
320(4.5), 316(4.9), 309(4.4), 306(4.3), 303(4.4), 300(4.2), 
299(15.3), 297(4.9), 288(5.1), 286(5.0), 280(4.8), 281(21.8), 
278(4.9), 272(6.4), 271(5.2), 270(5.0), 269(5.2), 265(5.3), 
263(5.3), 261(3.9), 257(4.2), 247(4.9), 249(5.3), 248(4.0), 
246(4.0), 231(3.5), 228(3.2), 225(3.9), 211(4.9), 209(5.0), 
204(5.0), 199(4.2), 188(12.0), 187(6.5), 186(7.9), 180(6.0), 
172(4.5), 169(4.9), 161(7.1), 160(59.3), 152(5.4), 149(6.2), 
148(6.5), 145(6.9), 144(6.9), 142(6.8), 138(6.6), 135(8.1), 
130(5.6), 126(6.1), 123(7.1), 115(6.2), 111(6.3), 109(6.3), 
107(6.3), 104(7.9), 103(6.9), 93(7.0), 91(100.0), 86(5.2), 
84(14.0), 75(9.9), 73(7.9), 69(6.5), 68(6.5). 65(9.9), 60(5.9), 
57(14.0), 46(9.9), 44(15.3). 
(ii) Reaction of 2'-hydroxy-4,4',6'-trimethoxychalcone 
epoxide(X) with thiourea. 
A solution of X (0.62 gm, 2 mmol) in DMF (20 ml); thiourea 
(0.15 gm, 2 mmol). The reaction mixture was worked-up as 
described previously, which gave product (XII) and 
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characterized as 4-(2'-hydroxy-4',6'-dimethoxyphenyl)-5-(4-
methoxyphenyl)-l,3-oxazolidine-2-thione. 
Yield : 90% M.pt.: 132-134°C (P.E.-MeOH) 
UV (X,„, nm): 295, 324, 355 , 370, 374, 376 and 378. 
IR (KBr-plate, ^ „ „ , cm-*): 3510 (OH), 3330(NH), 2850(CH, 
aromatic), 2305(C-N), 1645(C=S), 1615, 1595, 1570, 1550, 
1510, 1470, 1445, 1425, 1400, 1360, 1310, 1300, 1250, 1235, 
1225, 1200, 1180, 1160, 1095, 1035, 995, 950, 900, 870, 840, 
815, 800, 760, 665. 
*H-NMR (CDCI3, 200MHz, Temp. 25 °C, Cone. < 7-10%)5: 
13.39(s, IH, OH, DjO-exchangeable); 7.85-7.82(dd, 2H, Ar, 
J=8.56, 3.3Hz); 7.62-7.58(dd, 2H, Ar, J=8.57, 2.94Hz); 6.90-
6.80(m, 2H, Ar); 6.32 (d, IH, C-5H, J=2.95Hz); 5.20 (d, IH, C-
AH, J=2.95Hz); 4.08(s, 3H, OC//3); 3.90-3.80 (s, 6H, 2 x OC/fs) 
3.20 (brs., N//, D20-exchangeable). 
(iii) Reaction of 2'-hydroxy-4-methoxychalcone epoxide (III) 
with thiourea. 
A solution of III (0.5 gm, 2 mmol) in dimethylformamide (DMF, 
20 ml); thiourea (0.15 gm, 2mmol). The reaction-mixture was 
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worked up described earlier , which gave a major product (XI) 
in good yield. The isolated product (XI) was characterized as 4-
(2'-hydroxyphenyl)-5-(4-methoxyphenyl)-l,S-oxazolidine-2-
thione. 
Yield : 92% M.pt.: 98-99°C (Hexane-MeOH) 
UV (X.„„, nm): 293, 323 and 337. 
IR (KBr-plate, T»„„ . cm-^): 3430 (OH, NH), 2860(CH, 
aromatic), 2305(C-N), 1645(C=S), 1615, 1600, 1590, 1570, 
1560, 1540, 1510, 1495, 1485, 1460(CH-O), 1440(CH-N), 
1420, 1400, 1375, 1315, 1300, 1260, 1225(C-0), 1180, 1170, 
1140, 1110, 1060(C-O), 1025, 980, 925, 900, 840, 830, 805, 
760, 710 (N-H^ agging), 685, 660. 
*H-NMR (CDCI3, 200MHz, Temp. 25 «C, Cone. < 7-10%) 6: 
7.95-7.90(dd, 2H,^r, J=8.2. 1.8Hz); 7.54-7.36(dd, IW.Ar, J=8.8, 
2.0Hz); 7.14-6.90(m, 4H. Ar)\ 5.50 (d, IH, C-5H. J=2.9Hz); 
5.39 (d, IH C-AH, J-2.9HZ); 3.81 (s, 3H, OC//3); 3.62 (brs., IH, 
O, D20-exchangeable); 3.20, (s, IH, N, D20-exchangeable). 
(iv) Reaction of 2'-hydroxy-4-methoxychalcone(I) with 
thiourea 
A solution of I (1.0 gm, 4 mmol) in DMF (20 ml); in another 
reaction CHsONa/CHsOH (2 ml) was refluxed with thiourea 
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(0.30 gm, 4 mmol) for more than 6.0 hrs. The reaction mixture 
was worked up as described previously. The same product (XIV) 
was isolated in both cases,which characterized as 4-(2'-
hydroxyphenyl)-6-anisyl-l,5,5,6-tetrahydropyrimidine-2-thione. 
However, a solution of I (1.0 gm, 4 mmol.) in glacial acetic acid 
(20 ml) was refluxed with thiourea (0.30 gm, 4 mmol) for 3 hrs 
and worked-up as described previously. The product (XV) was 
isolated and characterized as 4-(2'-hydroxyphenyl)-6-anisyl-2-
oxo-3,5,6-trihydro-l,3-thiazine. 
Product (XIV) was characterized on the basis of the following 
data: 
Yield: 92% Rf-value: 0.66 (P.E.:E.A., 12:5 v/v) 
M.Pt. : 185-186°C (P.E.-E.A.) 
UV-light: Brown spot Ale. FeClj-test : Reddish. 
IR (KBr-plate, T^.x . cm''): 3600-3500 (OH), 3200-2900 (NH, 
methine),1645(C=S),1620(C=N), 1600-1560(C=C,Phenyl), 1510, 
1485, 1460, 1440, 1400, 1385, 1350, 1310, 1290, 1260, 1230, 
1200(C=S), 1180, 1150, 1130, 1040, 1110, 990, 945, 850, 850, 
925-800 (1,4-disubtstitued benzene) ,770, 740, 665. 
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' H - N M R (CDCI3, 300MHz, Temp. 25 °C, cone. < 7-10%) 5: 
12.99 (s, IH, OH, DzO-exchangeable); 7.84(s, IH, N//, D2O-
exchangeable); 7.7-7.6 (m, 2H, H-2',H-6', Ar); 7.50-7.40(m, 2H, 
H-3',H-5', Ar); 7.02-7.01 (t, IH, C-6H); 7.20-6.89 (m, 4H, H-3, 
H-4,H'5, H-6); 5.0-5.2 (m, 2H, C-5H); 3.85 (s, 3H,OC//3)-
EIMS (70 eV) m/z : M "^ 312(0.8), (M-4) 308(0.2), 307(0.2), 
306(0.7), 283(0.2), 282(2.3), 281(20.8), 280(80.76), 279(20.8), 
266(0.4), 265(3.1), 263(3.1), 262(1.5), 261(3.0), 254(3.0), 
253(1.5), 251(2.9), 250(1.9), 249(6.9), 247(1.5), 237(2.3), 
231(1.5), 229(0.7), 228(0.9), 203(0.7), 191(0.9), 190(0.9), 
189(1.0), 187(1.5), 181(0.7), 174(3.1), 173(3.0), 172(1.5), 
171(0.7), 165(1.5), 161(2.0), 160(24.6), 159(43.1), 158(3.8), 
152(1.6), 148(1.6), 147(20.0), 146(1.4), 145(18.3), 144(21.5), 
143(1.5), 140(0.7), 139(0.7), 135(1.4), 134(12.3), 133(4.2), 
132(1.4), 131(6.2), 130(1.6), 129(19.2), 128(16.9), 127(15.4), 
126(1.6), 122(3.1), 121(46.15), 120(15.3), 119(0.8), 118(26.15), 
117(18.5), 116(18.46), 115(54.6), 114(0.3), 108(3.1), 107(2.9), 
105(3.0), 104(2.9), 103(3.2), 102(6.13), 101(1.6), 94(0.6), 
93(13.8), 92(100.0), 91(30.0), 90(6.13), 89(12.3), 88(0.7), 
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87(0.3), 86(11.5), 84(16.5), 79(0.7), 78(7.7), 77(16.9), 76(12.3), 
74(6.2), 73(4.3). 
Product (XV) was characterized on the basis of the following 
data: 
Yield : 67% M.pt. : 125-126°C (P.E.-E.A.) 
UV-light iBrownspot Ale. FeClj-test : Reddish. 
IR (KBr-plate, v^,, , cm'^ ) : 3500 (OH), 3200-2900 (NH, 
methine), 1685 (C=0, H-bonded), 1635 (C=N), 1600-1560 (C=C, 
phenyl), 1535, 1500, 1490, 1460, 1420, 1375, 1335, 1315, 1300, 
1260, 1235, 1205-1190, 1165, 1155, 1145, 1110, 1060, 1039, 
980, 950, 930, 900, 850, 820-800 (1,4-disubstitued benzene), 
760, 710, 660. 
^H-NMR (CDCI3, 300MHz, Temp 25°C, Cone. <7-10%) 6: 
13.1 (s, IH, OH, D2O- exchangeable); 7.7-6.8 (m, 8H, Aryl-
protons); 6.75-6.70 (d, IH, C-6H, J =6.5Hz); 5.60-5.40 (s, IH, 
N//, D2O- exchangeable); 4.70- 4.60 (d, IH, C-5//, J=6.40Hz); 
3.87 (s, 3H, OCHj). 
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THEORETICAL 
Thiazolotetrazine is a six-membered heterocyclic structure 
having four nitrogen and two carbon atoms arranged in a ring, in 
a particular manner. As a part of extensive research on the 
synthesis of novel and hitherto unknown heterocyclic flavonoid 
system. Here, we have reported the synthesis of substituted 2'-
hydroxychalcone tetrazinethione. 
These nitrogen containing heterocycles are essential for 
human beings. They play a vital role in the metabolism of all 
living cells and are equally important in industries as solvents, 
dyes and pharmaceuticals. Tetrazinethione and their different 
analogs showed various applications'. For example, pesticidal^, 
fungicidal^,anticonvulsent^,tuberculostatic', anti-inflammatory*, 
anti-thyroidal^, radio-protectant*, anti-neoplastic', acaricidal'", 
herbicidal''*', insecticidal', bactericidal' and anti-microbial'^''^ 
agents. These compounds have also known as NMR-tomography 
contact agents'^, photofading of organic coloured material 
preventers" and electrophotographic photoreceptors". 
Tetrazines are also associated with anti-fertility" and 
leukotriene antagonist'* activities. 
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These nitrogen containing compounds are also used 
clinically to treat a variety of cancers, such as leukemia , 
L1210 leukemia^", melanoma and lyphoma^''^^,lung carcinoma^^ 
and breast cancer ' . 
There are a number of methods by which thiazolotetrazine 
may be formed. It was reported that, a tetranitrogenous reagent, 
carbohydrazide^' reacts with orthoformate to give 1,4-dihydro-
l,2,4,5-tetrazine-6 (2H)-one. Guha and Hye^' have prepared 1-
phenyl-dihydro-6-thione-l,2,4,5-tetrazine-3-one by the reaction 
of carbon disulphide with phenylcarbohydrazide: 
O 
S X 
II CS-, HN NH 
C6H5-NH-NH-C-NH-NH2 ^ > I I 
C2H5OH HN N-C6H5 
If 
S 
Konig et al^^'^^ have synthesized 3-(4-pyridyl)-l,2-
dihydro-l,2,4,5-tetrazine-6-thione by the reaction of 
thiocarbohydrazide and potassium dithiosonicotinate: 
s 
/ \ P^® H,N-NH-C-NH-NH2 V /) C — SK -: • ' 
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Grashey and co-workers^' have prepared dihydro-1,2,4,5-
tetrazine-6-thione by the reaction of hydrazine with phosgene 
and carbon disulphide: 
R 
r n r 1, R'N ^^"^N 
Rz—NH—N=C—N—NH2 ^-^^^2 I I 
R R- ^^' HN N - R 2 
S 
Lamon^" have reported the synthesis of 1,4,5,6-tetrahydro-
3(2H)-s-tetrazinethione by the reaction of aldehydes and ketones 
with thiocarbohydrazide: 
R ^R' X 
' ^ - ^^ H 3 N - N H - C - N H - N H 2 HN ^^J 6 H® HN NH 
Pujari et al^^'^^'^^ and Mohan et a/"-'*'-'*" have synthesized 
thiazolotetrazine and their derivatives by the reaction of 
different cyclic and acyclic, aliphatic and aromatic ketones with 
thiocarbohydrazide: 
R ^R' 
s X 
' ^ ^ ^ ^ ^ ' ^ H ; N - N H - C - N H - N H i H N ^^ 
O H © H N ^ ^ N H n 
S 
( C H 2 ) n 
( C H 2 ) n S 
N H 2 — N H - C - N H - N H j 
77© ^ HN-^ NH 
H I I 
HN ^...^^NH 
S 
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DISCUSSION 
A literature survey revealed that the synthesis of 
thiazolotetrazine and their derivatives have not been reported in 
the field of flavonoid. With the realization of the above 
mentioned applications of these heterocycles, efforts were made 
towards their synthesis. 
(i) Reaction of 2'-hydroxy-4-methoxychalcone (I) with 
thiocarbohydrazide 
An equimolar ethanolic solution of 2'-hydroxy-4-methoxy-
chalcone (I) was added dropwise in a stirred solution of 
thiocarbohydrazide in glacial acetic acid for 20-30 minutes. 
After addition, the reaction mixture was further stirred for 4-5 
hrs (Lamon methed)'". The products began to appear during the 
stirring. Leaving overnight at room temperature, the reaction 
mixture was worked-up, which gave product II. The residue on 
repeated crystallization gave the product II and III in good 
yield. 
R R' 
s X s 
Tj ^ O. H j N - N H - C - N H - N H , H N N H R | | 
*^~Vl~ • I I + > = N N H C - N H N H 2 
•I glacial acetic acid HN NH R - / 
S 
<•) (II) (III) 
where, °IJ^ 
R = — ^ \ R'= — C H = C H — f ^ ^ O C H j 
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Characterization of II 
The product (II) was characterized for the molecular formula, 
Ci7H,802N4S melting point 209-21 l^'C. The IR-spectrum 
displayed the characteristic bands at 3340 cm"* (OH), 3110 cm'' 
(NH), 2900 cm"' (CH, aromatic),2305 cm"'(C-N), 1610 cm"' 
(C=S), 1600, 1575, 1480, 1400 cm"' (C=C, C-N), 1560, 1255, 
1170 cm"' (-NH-CS, ' 'N.^^ ), 1280 cm"'(C=S). The ' H -
/ 
NH 
NMR-spectrum gave a peak at 513.88, for one proton, OH-
proton, D20-exchanged; the characteristic aromatic peaks at 
68.09, doublet for one proton, / / -6 ' , J=7.8Hz; 57.96, doublet for 
two protons, H-2, H-6, J=7.7Hz; 57.68, multiplet for one proton, 
HA'\ 57.43, doublet for two protons, / / - 3 , /f-5, J=5.6Hz; 56.87, 
doublet for two protons, / / - 3 ' , ^ - 5 ' , J=8.6Hz; 56.11, doublet for 
one proton, C-3 proton, J=11.6Hz; 55.23, singlet for 4xN/f-
protons, slow D20-exchanged; 54.01,doublet for one proton, C-2 
proton, J=11.3Hz; 53.72, singlet for three protons, OC^3 
protons. On the basis of these spectral data, product (II) was 
characterized as 6-(2'-hydroxyphenyl)-6-(4-methoxystyryl)-
l,4,5,6-tetrahydro-s-tetrazine-3(2H)-thione. 
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The product (II) was further confirmed by EIMS. The 
molecular ion (M"^ ') at m/z 342. The mass ions m/z 93 and 133 
indicate the a-cleavage to the ring and m/z 118 gave the ring 
mass ion and position of the ring. The other characteristic 
fragment ions were at m/z: 330, 282, 257, 224, 207, 201, 199, 
167, 149,119, 111, 105, 103, 93, 92, 84, 77, 76, etc. shown in 
scheme 1. 
Characterization of III 
The product (III) was characterized for the molecular formula, 
C,7H,802N4S, melting point 202-204°C. The UV (XJ^BX) gave the 
characteristic peaks at 290, 320, 355 and 375 nm. The IR-
spectrum displayed the characteristic bands at 3500 cm'' (OH), 
3260, 3150 cm"' (NH), 2930 cm"' (CH, aromatic), 2305 cm"' (C-
N), 1615 cm"' (C=N, C=S), 1600, 1575, 1480, 1370 cm"' (C=C, 
C=N), 1545, 1225, 1180 cm"' (CSNH. "\.=s ),1280cm"'(C=S). 
The 'H-NMR-spectrum exhibited peak at 68.58, singlet for one 
proton, OH proton, D20-exchanged; the characteristic aromatic 
peaks at 57.95, doublet for one proton, H-6', J=7.95Hz; 67.46, 
doublet for two protons, H-2, H-6, J=5.0Hz; 67.42, multiplet for 
one proton, i/-4'; 67.34, doublet for two protons, H-2, H-5, J= 
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s 
V 
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9.4Hz; 57.02, doublet for two protons, H-Z', H-5', J=3.3Hz; 6 
5.2, doublet of one proton, C-3proton, J=9.09Hz; 65.12, singlet 
for four protons, 4xN// protons, slow D20-exchanged;54.13, 
doublet for one proton, C-2 proton, J=7.5Hz; 63.79, singlet for 
three protons, OC//3 protons. On the basis of these spectral data, 
product (III) was characterized as 6-(2'-hydroxyphenyl)-6-(4-
methoxystyryl)-5-thiocarbohydrazide. 
EIMS was further useful in supporting the assigned 
product (III). The molecular ion (M^) was at m/z 342. The other 
characteristic fragment ions were at m/z: 332, 330, 286, 282, 
169, 149, 134, 121, 109, 84, 77, 73, etc. shown in scheme 2. 
(ii) Reaction of 2'-hydroxy-4, 4',6'-trimethoxycha!cone(IV) 
with thiocarbohydrazide 
An equimolar ethanolic solution of 2'-hydroxy-4, 4',6'-
trimethoxychalcone (IV)was added dropwise in a stirred 
solution of thiocarbohydrazide in glacial acetic acid for 20-30 
minutes. After addition, the reaction mixture was further stirred 
for 4-5 hrs as above. The products began to appear during the 
stirring. Leaving overnight at room temperature, the reaction 
mixture was worked-up, which gave product V.The residue on 
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repeated crystallization gave the product V and VI in good 
yield. 
R R' 
s X 
^> ^^ H,N-NH-C-NH-NH2 HN NH 
n -—: :—*- ' I + X 11 glacial acetic acid HN ^ ^^NH 
n 
s 
(V) (VI) 
OCH3 R= —CH=CH—f' ^>—OCH3 
OCH3 
Characterization of V 
^ 
The product (V) was characterized for the molecular formula, 
C,9H2204N4S, melting point 87-89°C. The IR-spectrum 
displayed the characteristic bands at 3600 cm"' (OH), 3120 cm'' 
(NH), 2860 cm"' (CH, aromatic), 2305 cm"' (C-N), 1620 cm"' 
(C=S), 1600, 1580, 1485, 1410, 1340 cm"' (C=C, C-N), 1560, 
1250, 1170 cm-' ( -NHCS, ?!"C=S), 1285 cm"' (C=S). The 
HN 
'H-NMR-spectrum exhibited a diagnostic peak at 613.56, singlet 
for one proton, OH proton, D20-exchanged; 57.80, singlet for 
four protons, 4 x N// protons, D20-exchanged; the characteristic 
aromatic peaks at 67.58-7.55, quartet / double-doublet for three 
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protons, C-3 proton, H-1, H-6, J=8.8, 2.1Hz; 66.95-6.91, 
doublet for two protons, H-3, H-5, J= 8.8Hz; 86.11, doublet for 
two protons, H-3', H-5', J=1.8 Hz ; 85.96, doulet for one proton, 
C-2 proton, J=8.0Hz; 83.92-3.84, three singlet for nine protons, 
3 X OCH^ protons. On the basis of these spectral data, 
product(V) was characterized as 6-(2'-hydroxy-4',6'-
dimethoxyphenyl)-6-(4-methoxystyryl)-l,4,5,6-tetrahydro-s-
tetrazine-3 (2H)-thione. 
(iii) Reaction of 2'-hydroxy-3,4-dimethoxychalcone(VII) with 
thiocarbohydrazide 
An equimolar ethanolic of solution 2'-hydroxy-3,4-dimethoxy-
chalcone(VII)was added dropwise in a stirred solution of 
thiocarbohydrazide in glacial acetic acid for 20-30 minutes. 
After addition, the reaction mixture was further stirred for 4-5 
hrs as above. The products began to appear during the stirring. 
Leaving overnight at room temperature, the reaction mixture 
was worked-up, which gave product VIII. The residue on 
repeated crystallization gave the product VIII and IX in good 
yield. 
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R R' 
s X 
' ^ X , ^ ' ^ H2N-NH-C-NH-NH2 HN NH 
if >• I I + X 
ii glacial acetic acid HN.,^ ^^NH 
S 
(VII) (VIll) ^ 
where, OH / ^ 
Characterization of VIII 
The product(VIII) was characterized for the molecular formula, 
C18H20O3N4S, melting point 161-162°C. The IR-spectrum 
displayed the characteristic bands at 3600 cm"' (OH), 3150 cm"' 
(NH), 2860 cm"' (CH, aromatic), 2305 cm"' (C-N), 1628 cm"' 
(C=S), 1600, 1582, 1490, 1400, 1345 cm"' (C=C, C-N), 1560, 
•1 /• xitK-o ^ P — C \ l i o n « . » , - l /"/"> — 0 \ T U ^ l l 
HNT 1245,1170 cm"' (-NHCS, ^ 0 = S ) , 1280 cm"' (C=S). The 'H-
NMR-spectrum exhibited a diagnostic peak at 512.97, singlet for 
one proton, 0/f-proton, D20-exchanged; the characteristic 
aromatic peaks at 57.86, doublet for one proton, //-6,J=9.1Hz; 
57.77, doublet for two protons, H-2, H-6, J=8.5Hz; 57.76 
doublet for one proton, C-3 proton, 3=14.5Hz; 57.45, singlet 
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for four protons, 4 x N// protons, D20-exchanged; hi.22, 
doublet for one proton, C-2 proton, J=14.5Hz; 67.18, doublet for 
one proton, H-5, J=8.7Hz; 57.11-6,86, multiplet for three 
protons, i / -3 ' , H-A', H-5'; 53.92-3.88, two singlet for six 
protons, 2 x OCH^ protons. On the basis of these spectral data, 
product(VIII) was charaterized as 6-(2'-hydroxyphenyl)-6-(3,4-
dimethoxystyryl)-l,4,5,6-tetrahydro-s-tetrazine-3(2H)-thione. 
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EXPERIMENTAL 
General procedure (Lamon method) 
To an ethanolic solution of oxo-compounds (I, IV, & VII, 2 
mmol) and an equimolar solution of thiocarbohydrazide (2 
mmo\) in g\acia\ acetic acid (5 m\) was added over a period of 
20-30 minutes. After complete addition, the reaction mixture 
was further stirred for 4-5 hrs at room temperature. During the 
stirring, the products began to appear in the reaction mixture. 
The reaction mixture was allowed to stand overnight, filtered 
and washed with 20% aqueous alcohol (20 ml) and air 
dried,which gave the product (II,V,VIII). The residue on 
repeated crystallization in ethyl acetate : methanol ( 10: 3 v/v) 
gave the products (II,III,V,VI,VIII, and IX) in good yield. 
(i) Reaction of 2'-hydroxy-4-methoxychalcone(I) with 
thiocarbohydrazide 
An equimolar ethanolic solution of 2'-hydroxy-4-
methoxychalcone (I, 0.5gm, 2 mmol) was added dropwise in a 
stirred solution of thiocarbohydrazide(0.2 gm, 2mmol) in glacial 
acetic acid(5 ml) for 20-30 minutes. After addition, the reaction 
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mixture was further stirred for 4-5 hrs as above. The products 
began to appear during the stirring. Leaving overnight at room 
temperature, the reaction mixture was worked-up, which gave 
product II. The residue on repeated crystallization gave the 
product II and III in good yield. The product (II) was 
characterized as 6-(2'-hydroxyphenyl)-6-(4-methoxystyryl)-
l,4,5,6-tetrahydro-s-tetrazine-3(2H)-thione. 
Yield : 70% Rf.value: 0.57(P.E.:E.A.:MeOH, 10:5 : 2 v/v/v). 
M.pt.: 209-21 r C (P.E.-Acetone) 
UV (X„„, nm): 298, 324, 362, 377 and 383. 
IR (KBr-plate, V„„, cm'^): 3340 (OH), 3110 (NH), 2305 (C-N), 
2900 (CH, aromatic), 1610 (C=S), 1600, 1575, 1480, 1400, 1350 
HN (C=C, C-N), 1560, 1255, 1170 (-NHCS, J^^C=S), 1290 (C=S). 
*H-NMR (CDCI3, 300MHz, Temp. 25 *>€, Cone. < 7-10%) 5: 
13.88 (s, IH, OH, DjO-exchangeble); 8.09 (d, IH, H-6', 
J=8.7Hz); 7.96 (d, 2H, H-2, H-6, J=7.7Hz); 7.68 (m, IH, H-A'); 
7A3 (d, 2H, H-3, H-5, J=5.6Hz); 6.87 (d, 2H, H-3', H-5', 
J=8.6Hz); 6.11 (d, IH, C-3H, J= 11.6Hz); 5.23 (s, 4H, 4 x N//, 
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IR (KBr-plate, v„„, cm-^): 3600 (weak, OH), 3150 (NH), 2860 
(CH, aromatic), 2305(C-N), 1628(C=S), 1582, 1490, 1400, 1345 
(C=C, C-N), 1560, 1245, 1170 (-NHCS, f^^C=S), 1280 (C=S) 
HN 
*H-NMR(CDCl3, 300MHz, Temp. 25 "C, Cone. < 7-10%) 6: 
12.97(s, IH, OH, DiO-exchangeable); 7.86(d, IH, H-6\ 
J=9.1Hz); 7.77(d, 2H, H-2, H-6, J=8.5Hz); 7.76(d, IH, C-3i/, J= 
14.5Hz); 7.45 (s, 4H, 4 x Ni/, DjO-exchangeable); 7.22 (d, IH, 
C-2H, J=14.5Hz); 7.18 (d, IH. H-5, J= 8.7Hz); 7.11-6.86 (m, 
3H, H-3', H-4', H-5'); 3.92-3.88 (2s, 6H, 2 x OCH3). 
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THEORETICAL 
Aziridines are important intermediates in the synthesis of 
industrially important heterocyclic compounds. The strain and 
the reactivity of the aziridine ring lead to the scope that these 
properties might be transformed into useful biological activities 
which chemically modify D N A \ These properties have been 
investigated for potential antitumor^ and insect chemosterlant' 
activities. Recently, immunomodulating^'' and immunostimulant 
tumor suppressant properties of aziridine derivatives have 
reported. 
Gabriel" in 1888 gave the synthetic procedure for the 
introduction of aziridine ring in organic substrates. Gabriel* and 
Wenker' methods have been used in the most cases. Gebelein et 
a/^" and McGhie et a / " used stereospecific procedure for 
aziridine ring by iodo-isocyanate(INCO) prepared in situ from 
silver cyanate and iodine to an olefin, followed by methanolysis 
and basic ring closure. Foglia et al^^ have reported another 
method of aziridine preparation using N, N-dichlorourethane 
(DCU), which is better for terminal and cyclic olefins. The 
sterically hindered and internal olefins gave poor yield: 
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R_CH=CH-R DCUlNaHSOs. R _ C H - C H - R 
CI HNCO2C2H5 
Q H ^ ^ R—CH CH—R 
\ / 
N 
H 
The nitrosochlorination of long chain olefins, followed by 
reduction and ring closure gave aziridines*^. 
R—CH=CH—R • NOCl R—CH—CH—R ^^^ • ^ 
CI NO 
R—CH—CH—R »• R—CH CH R 
CI NH2 \ / 
N 
I 
H 
The N,N-dibromobenzene sulphonamide (NNDBS) and P-
bromo-N-benzene sulphonamide addition product of olefins 
were also used in the synthesis of substituted aziridines: 
R—CH CH—R 
R - C H = C H - R NNDBS-
NaHS03 H5C6SO2NH Br 
R—CH CH R 
\ / 
N 
SO2C6H5 
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"Fenesterin" an ester of cholesterol containing P-haloamine 
moiety has been shown favourable carcinostatic acitvity in a 
number of tumor systems 14 
Brois*'*'* have synthesized aziridine using N-chloro-
succinamide(NCS) and lead tetra acetate(LTA) at two different 
temperature: 
Me Me 
CH3ONH2 + \=cC^ 
u/ Me 
MeONa 
CH2C12, - 40 °C 
Alkenes react with iodo-azide to give l-azido-2-
iodoethane which further reacts with aryl borondichloride in N2-
atmosphere and strong base to form aziridine ring*': 
.Me H ^3 
'"•••C-C"" l.PhBCl-N2-atm-
CHs^ j ^ H 2.H2O H 
3. n-BuLi 
Me 
N - phenylaziridine 
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.17 Haroda and Nakamura described an asymmetric synthesis 
of alkyl aziridine carboxylate from a,P-dibromopropionate and 
chiral benzyl amine and the formation of optically active serine 
by the hydration of the aziridine: 
. Et3N 
CH2-CH-CO2R >- CH=CH-COOR 
I I CfiHj-CH-NHj I 
Br Br I, Br 
Et3N-
C 6 H 5 - C H - N H 2 
CHj 
CH CH-COR 
N 
I CH-CH3 
I 
Ph 
Where, R' = Me, Et, Pr', But. 
Hassner at a/** and Hair et o/*' have prepared steroidal 
aziridine and N-nitroaziridine using silver isocyanate-iodine 
(AgN03-l2) and sodium nitrite-silver acetate(NaN02-AgOAc) 
respectively: 
1. AgCNO-EtjO n _ j j 
2.I2 
AcO 
l.NaNO-, 
2. HClf . E t j O ' 
3 .NOCl ,NaBH4 
4. AgOAc 
AcO 
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The addition of nitrene to olefins has been studied since 
1962^" and discussed as an intermediate in aziridine chemistry 
which reviewed^' many time. For nitrene in general, a literature 
11 1% 
survey showed an approximate order of substrate reactivity ' : 
:S > :N: > OH > >C=C< > benzene > CN > Aliphatic CH 
A nitrene reactivity strongly depends on the electronically 
efficient nitrogen. For example, a more electron-withdrawing 
group causes higher reactivity. The strongest electron-
withdrawing groups (G) such as SO2, NC or ROOC, makes 
nitrene capable of inserting into inactivated aliphatic CH bonds 
and thus must be avoided if only aziridine formation is desired: 
GN3 300nm-TTV 
or80°C ' GN + N2 
H 
V H-r H-r 
+ N O *• :N-H 
These biologically active and chiral aziridines have also been 
prepared by reacting phosphinoyl imine with allylsulphonium 
ylide which gave trans-azindine at room temperature and cis-
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aziridine at low temperature in high yield and are equally 
important for excellent stereoselective reaction. 
The copper-exchanged zeolite (CuHY-zeolite) is a highly 
active-catalyst for the aziridination of alkenes employing [N-
(tolyl-p-sulphonyl)imino] phenyl iodine, (phI=NTs) as the 
nitrogen source, the first heterogenous catalyst used for 
asymmetric aziridination of alkene^'*'^'*'". The iron lewis acid, 
[r|^-(C5H5)Fe(C02)(THF)]^ [BF4-]" was found to be an effective 
catalyst in the preparation of aziridine. The soluble Cu(I) and 
Cu(II) triflate and perchlorate salts are also efficient catalyst in 
aziridination of olefins employing [(N-p-tolylsulphonyl) imino] 
phenyliodinane, PhI=NTs as a nitrene precursor^'. The solid-
support (e.g. bentonite) or microwave activation was also used 
for aziridine formation^*'^'. 
There are, however, a number of N-aminoheterocyclic 
compounds (e.g. N-aminophthalimide^^'^^ and several other N-
aminoheterocyclic'^"** systems) whose oxidation generate their 
corresponding N-nitrene which are trapped by alkenes to give 
aziridine, often in good yield. The oxidation of 2,4-
dinitrobenzene sulphonamide^' in the presence of electron rich 
alkenes yield N-2,4-dinitrophenylthio aziridines which 
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converted into the corresponding N-H aziridines by reduction. 
The other methods^^"*' were reported in the literature for the 
formation of aziridines using various substrates in the presence 
or absence of catalyst. The chalcone aziridines were reported 
from their dibromides^^. 
Anderson et al** gave the mechanism for the reaction of 
aminonitrene with alkene. Their explanation seems to hold good 
in that the aminonitrene intermediate in the singlet state 
-f -
undergoes resonance stabilization (R2N-N: <->R2N=N) resulting 
in an increase in the nucleophilic character of the intermediate. 
However, Atkinson et a/*' have proposed that the isolable 
intermediate N-acetoxyamide group is mechanistically as a 
peracid equivalent. Thus by passing the nitrene mainfold, it has 
documented that olefin aziridination via acetoxyamide is 
hydroxyl-directed as are in peracid epoxidations^"*. 
Emmons*®, the pioneer of oxaziridines, a three-membered 
heterocycle containing O, N and C atoms are an important 
synthetic reagent. Generally, they are highly reactive molecule 
that displays novel and unusual chemistry'V Oxaziridines are 
used as aprotic oxidizing agents capable of selectively oxidizing 
sulphides and disulphides to their corresponding sulphoxides 
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and thio-sulphinates without overoxidation^^ and are the best 
substitute for sharpless asymmetric reagent and metal peroxides 
as chiral oxidants'^. It is also used as anti-tumor*^' and anti-
cancer**'' drugs. 
Generally oxaziridines were prepared by the epoxidation 
of different aldimines and ketimines. The oxidizing agents were 
used as m-CPBA" '" '* ' ' " ' " .peroxides and N a I 0 4 " metal 
peroxides*^, auto-oxidation*', BPC'^ and dimethyldioxirane", 
buffered oxone (potassium peroxymonosulphite)'', under phase-
transfer catalyst" '" , Caro's acid (oxone, 2KHSO5 HSO4. 
K2S04)*^, pH-controlled metal peroxides** and H2O2" in aprotic 
solvents. 
The growing importance of functionalized aziridines in 
organic synthesis and their presence in numerous biomolecules 
prompted us to introduce it in chalcone derivatives where, 
oxaziridine is a byproduct and might be an alternate method for 
its synthesis. 
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DISCUSSION 
(i) Reaction of 2'-hydroxy-4-methoxychalcone (I) with N-
aminophthalimide in the presence of LTA 
The mixture of an equimolar 2'-hydroxy-4-methoxychalcone, N-
aminophthalimide and lead tetra acetate (LTA) in dichloro-
methane solvent was carried out. The reaction mixture was 
worked up and chromatographed using petroleum ether- ethyl 
acetate (95:5 v/v) as eluent, which furnished two products III 
and IV in good yield. 
>c 
0CH3 
(D) 
Y-NH2 - CHjCb 
LTA, 
OCH3 
(IV) 
OCH3 
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Characterization of III 
The product (III) was characterized for the molecular formula, 
C24,Hi805N2, melting point 117-119°C. The UV(X„,ax) gave the 
characteristic absorption peaks at 295, 325 and 362 nm. The IR-
spectrum displayed the characteristic bands at 3370 cm"' (OH, 
H-bonded), 1720 cm"' (amide group, J-^X^ ), 2305 cm"' (C-N 
str.), 1615, 1572, 1400, 1300 and 775 cm"' (C=C, phenyl), 1210 
cm"' (N-N) and 1125 cm"' (C-N) and other frequencies bonds. 
The 'H-NMR-spectrum observed the characteristic peaks of 
aromatic protons at 67.94, doublet for one proton, H-6', 
J=9.2Hz; 87.42, doublet for two protons, H-2, H-6, J=8.5 Hz; 
57.40-7.34, multiplet for three protons, //-4', H-2", H-5"; 
67.07, doublet for two protons, H-3, H-5, J=7.2Hz; 66.97, 
doublet for two protons, H-3', H-5', J=7.6Hz; 56.94, doublet for 
two protons, H-3", H-4", J=8.6Hz; 55.46, doublet for one 
proton, C-3 proton, J=15.9Hz and 53.11, doublet for one proton, 
C-2 proton, J=16.7Hz; 63.87, singlet for three protons, OCH^-
protons;61.7, singlet for one proton, 0//-proton, D2O-
exchanged. These J-values for C-2 and C-3 protons showed a 
/row^-olefinic protons and ruled out the product(II). On the basis 
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of these spectral data, product (III) was characterized as N-
phthalimido-3-(2'-hydroxyphenyl)-3-(4-methoxystyryl)-oxaziridine. 
The structure was further supported by EIMS. The 
molecular ion (M^*) at m/z 414 was absent. The other fragments 
were at m/z: 330, 284, 282, 281, 267, 252, 251, 199, 147, 132, 
121, 107, 105, 104, 103, 91, 77, 75, 73, etc. shown in scheme 1. 
Characterization of IV 
The product (IV) was characterized for the molecular formula, 
C24H18O5N2, melting point >250°C. The UV (X„,ax) observed at 
298, 323, and 363 nm. The IR-spectrum displayed the 
characteristic peaks at 3260 cm'' (OH, H-bonded), 2305 cm"' 
(C-N str.), 1770, 1735 cm'' (amide group, X^X^ ), 1650 cm'' 
(C=0, H-bonded), 1600, 1560, 1430, 1310, and 760 cm'' (C=C, 
phenyl), 1210 cm"' (N-N), 1140-cm'' (C-N) and 840 cm'' 
(aziridine ring) and other frequencies. The 'H-NMR-spectrum 
gave the characteristic aromatic peaks at 67.89-7.75, multiplet 
for ten protons, Aryl; 67.25-6.98, multiplet for two protons; 
66.41, doublet for one proton, C-3 proton, J=6.6Hz; 64.15, 
doublet for one proton, C-2 proton, J=6.9Hz; 63.87, singlet for 
three protons, OC//3 protons and 61.76, broad-singlet for one 
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proton, 0//-proton, DzO-exchanged. On the basis of these 
spectral data, product (IV) was characterized as N-phthalimido-
2-(2 '-hydroxybenzoyl)-3-anisyl aziridine. 
The structure was further supported by EIMS. The 
molecular ion (M^*) peak at m/z 414 was absent. The other 
fragments were at m/z: 392, 282, 281, 254, 252, 214, 212, 152, 
151(1.2), 148, 147, 134, 132, 121, 105, 104, 103, 92, 91, 90, 77, 
75, 73, etc. shown in scheme 2. 
(ii) Reaction of simple chalcone (V) with N-aminophaiimide 
in the presence of LTA. 
The mixture of an equimolar simple chalcone (V), N-
aminophthalimide and lead-tetra-acetate (LTA) in dichloro-
methane solvent was carried out as described previously. The 
reaction mixture was worked-up, which furnished two products, 
the product (VI) in good yield and the product (VII) in minor 
amount. 
183 
184 
1 
X 
(VII) 
(minor) 
Y-NH2 / CH2CI2 
LTA,rt 
(VI) 
(major) 
Characterization of VI 
The product (VI) was characterized for the molecular formula, 
C23H16O3N2, melting point 128-130°C. The UV (X^^^) gave the 
characteristic absorption peaks at 295, 322, 356 and 359 nm. 
The IR-spectrum displayed the characteristic bands at 1720 cm'^ 
(amide group, J . „ X ^^ cm"'(C=0 str.), 2305 c m ' (C-N), 
1600, 1570, 1400, 1325 and 760 cm"' (C=C, phenyl), 1210 cm-' 
(N-N), 1120 cm"' (C-N) and 860 cm"' (aziridine ring) and other 
frequencies. The 'H-NMR-spectrum gave the characteristic 
aromatic peaks at 57.92-7,55, multiplet for fourteen protons, 
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aryl-protons; the other peaks at 56.09, doublet for one proton, 
C-3 proton, J=5.6Hz and 64.08, doublet for one proton, C-2 
proton, J=6.6Hz. On the basis of these spectral data, product 
(VI) was characterized as N-phthalimido-2-benzoyl-3-aryl 
aziridine. 
(iii) Reaction of 2'-hydroxy-4, 4'-dimethoxychalcone (VIII) 
with N-aminophthalimide in the presence of LTA 
The mixture of an equimolar 2'-hydroxy-4, 4'-dimethoxy-
chalcone (VIII), N-aminophthalimide and lead tetra-acetate 
(LTA) in dichloromethane solvent was carried out.. The reaction 
mixture was worked-up and chromatographed as described 
previously, which furnished two products IX and X in good 
yield. 
H3C0 
HjCO OCH3 
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Characterization of X 
The product (X) was characterized for the molecular formula, 
C25H20O6N2, melting point 143-145°C. The UV (X^ax) gave the 
characteristic absorption peak at 298, 318 and 356 nm. The IR-
spectrum displayed the characteristic bands at 3500 cm"' (OH, 
H-bonded), 2305 cm"' (C-N), 1700 cm"' (amide group J-r,X ), 
1620, 1590, 1400, 1320, 765 cm"' (C=C, phenyl), 1200 cm"' (N-
N), 1125 cm"'(C-N) and other frequencies. The ' H - N M R -
spectrum gave the characteristic aromatic peaks at 67.88, 
doublet for one proton, H-6', J=7.8Hz; 87.85-7.75, multiplet for 
two proton, H-3", H-A"; 57.72, doublet for two protons, H-2, 
H-6, J=8.25Hz; 56.98, doublet for two protons, H-3, H-5, 
J=8.5Hz; 56.81-6.79, multiplet for four protons, H-3', H-5', 
H-2", H-5". The other peaks at 55.86, doublet for one proton, 
C-3 proton, J=16.9Hz; 54.21, doublet for one-proton, C-2 
proton, J=16.5Hz; 53.92-3.87, two singlet for six protons, 
2xOCi/3 protons; 51.69, broad-singlet for one proton, OH-
proton, D20-exchanged. On the basis of these spectral data, 
product (X) was characterized as N-phthalimido-3-(2'-hydroxy-
4'-methoxyphenyl)-3-(4-methoxystyryl) oxaziridine. 
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Characterization of IX 
The product (IX) was characterized for the molecular formula, 
C25H20O6N2, melting point 110-112°C. The UV (Xmax.) gave the 
characteristic absorption peaks at 295, 322 and 361 nm. The IR-
spectrum displayed the characteristic peaks at 3560 cm"' (OH, 
H-bonded), 2305 cm' (C-N str.), 1700 cm"' (amide group 
J-N-i ), 1680 cm"' (C=0 str., H-bonded), 1645, 1600, 15980, 
1415, 1400, 1310, 775 cm"' (C=C, phenyl), 1230 cm"' (N-N), 
1140 cm"' (C-N), 840 cm"'(aziridine ring) and other frequencies. 
The 'H-NMR-spectrum gave the characteristic aromatic peaks at 
57.90-7.85, multiplet for five protons, aryl-protons; 57.79-7.74, 
multiplet for six protons, aryl-protons; The other peaks at 56.70, 
doublet for one proton, C-3 proton, J=6.6Hz; 64.13, doublet for 
one proton, C-2 proton, J=6.7Hz; 53.92-3.89, two singlet for six 
protons, 2xOC^3 protons and 61.76, broad-singlet for one 
proton, 0//-proton, D20-exchanged. On the basis of spectral 
data, product (IX) was characterized as N-phthalimido-2-(2'-
hydroxy-4 '-methoxybenzoyl)-3-anisyl aziridine. 
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EXPERIMENTAL 
Preparation of N-aminophthalimide 
N-aminophthalimide was prepared by the method of Dew and 
Hall ' ' . 
80% Hydrazine hydrate (4.4 gm) in 96% ethyl alcohol (80 
ml) was treated with powdered phthalimide (12.0 gm). The 
mixture was shaken for 2 minutes at room temperature. The 
resulting spongy mass was first quickly refluxed for 30 minutes 
(ammonia gas evolved). The water (15 ml) was added at once 
and heated till a clear solution obtained. The clear solution thus 
obtained was added to water (200 ml). A pure N-amino-
phthalimide was crystallized on standing at room temperature 
for 1 hr. It was filtered and recrystallized from 96% alcohol. 
The N-aminophthalimide was obtained as white crystalline solid 
in good yield. 
Yield : (5.5-6.0 gm) M.pt.: 200-201°C (Lit.*' 200-205°C). 
Preparation of lead tetra acetate (LTA)" 
A mixture of glacial acetic acid (42.99 ml) and acetic anhydride 
(16.0 gm) were placed in one litre flask and the whole content 
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stirred vigorously at 55-60 °C. Dry lead oxide powder (25.0 gm) 
was added to the stirred mixture in portion of 2-3 gm at a time. 
A fresh addition was made only after the colour due to 
preceding portion disappeared. During the addition, the 
temperature was not allowed to rise above 65°C. When the 
addition was over the total content was heated up to 80°C. At 
the end of the reaction, the thick and somewhat dark solution 
precipitated which was filtered and washed with glacial acetic 
acid. The crude solid product without being dried was dissolved 
in hot glacial acetic acid containing a little acetic anhydride. 
The solution was treated with a little decolourizing carbon and 
filtered through a warm water funnel and cooled. The resulting 
colourless crystalline product was filtered off and dried in 
vacuum dessicator over KOH-pellets. 
General procedure for the synthesis of aziridine and 
oxaziridines 
In a 100 ml round bottom flask, an equimolar quantity of 
chalcone and N-aminophthalimide was dissolved in dry 
dichloromethane (15 ml) and stirred for 30 minutes at room 
temperature. Well-dried lead tetra acetate (3.6 gm) was added to 
the above solution in portions over 20 minutes. The reaction 
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mixture was further stirred for 30-40 minutes. By tic 
monitoring, the solution was filtered and washed with the same 
solvent (20 ml) under reduced pressure. The organic layer was 
further washed with brine solution (30 ml) and water (3 x 20 
ml), dried over anhydrous Na2S04. The evaporation of solvent, 
tic showed four spots, which was chromatographed on silica-gel 
with petroleum ether: ethyl acetate (95:5 v/v) as eluent. Two 
major products were isolated in good yield. 
(i) Reaction of 2'-hydroxy-4-methoxychalcone (I) with N-
aminophthalimide in the presence of LTA 
The mixture of an equimolar 2'-hydroxy-4-methoxychalcone (I, 
1.0 gm, 4 mmol), N-aminophthalimide (1.2 gm, 4 mmol) and 
lead tetra acetate (3.6 gm) in dichloromethane solvent (15 ml) 
was carried out. The reaction mixture was worked-up and 
chromatographed as described above, which furnished two 
products III and IV in good yield. The product (III) was 
characterized as N-phthalimido-3-(2'-hydroxyphenyl)-3-(4-
methoxystyryl) oxaziridine. 
Yield: 80-85% Rrvalue : 0.54 (P.E.:E.A., 10:3 v/v) 
M.pt.: 117-119°C (P.E-E.A) 
UV(X„„, nm) : 295, 325 and 362. 
I 
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IR (KBr-plate,^„„. cm'*): 3370 (OH, H-bonded), 2910 (CH, 
aromatic), 1720 (amide group, A^J^ ), 2305(C-N),1615, 1572, 
1400, 1300, 775 (C=C, phenyl), 1210 (N-N), 1225(C-N). 
*H-NMR (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) 8: 
7.94 (d, IH, H-6', 3=9.2Hz); 7.42 (d, 2H, H-2, H-b, J=8.5Hz); 
7.40-7.34(m, 3H, /f-4', H-T', H-5"); 7.07(d, 2H, H-3, H-S, 
J=7.2Hz); 6.97 (d, 2H, H-3, H-S)', 6.94(d, 2H, i / -3" , i / -4", 
J=8.6Hz); 5.46 (d, IH, C-3 proton, J=15.9Hz); 3.87 (s, 3H, 
OC//3); 3.11 (d, IH, C-2 proton, J=16.7Hz) and 1.7 (brs. IH, 
OH, D20-exchangeable). 
EIMS (70 eV) m/z : M^' 414(absent), 332(0.7), 331(3.0), 
330(9.3), 328(0.6), 291(0.7), 286(0.5), 285(0.9), 284(6.1), 
282(100.0), 281(43.0), 279(0.5), 269(0.5), 268(1.9), 267(83.8), 
266(2.3), 265(0.6), 255(0.3), 254(1.9), 253(1.8), 252(3.8), 
251(5.8), 250(0.6), 243(0.7), 242(0.3), 241(0.6), 240(1.5), 
239(7.7), 238(0.9), 237(0.6), 236(0.9), 235(0.3), 229(0.4), 
228(0.3), 227(0.5), 225(0.6), 224(3.0), 223(1.1), 217(0.3), 
216(0.4), 215(0.5), 213(0.6), 212(0.6), 211(1.0), 209(0.6), 
208(0.9), 207(0.4), 202(0.9), 201(3.0), 200(0.4), 199(2.5), 
198(0.3), 197(0.6), 196(2.5), 195(0.6), 189(0.9), 183(0.9), 
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181(0.4), 180(0.4), 177(0.8), 174(0.7), 171(0.7), 169(1.0), 
168(1.0), 167(0.9), 165(0.8), 163(0.61), 161(0.6), 159(1.0), 
153(1.0), 152(1.1), 151(1.3), 150(1.4), 149(1.2), 148(1.3), 
147(15.4), 143(1.1), 141(3.0), 139(1.4), 137(0.9), 135(1.2), 
134(4.8), 133(3.2), 132(10.7), 131(3.3), 129(0.9), 127(1.3), 
122(3.2), 121(3.8), 119(3.8), 117(2.5), 115(1.9), 113(1.9), 
111(2.0), 109(0.9), 107(3.0), 106(2.9), 105(3.8), 104(10.0), 
103(4.1), 91(3.0), 89(3.2), 85(2.3), 84(3.8), 83(4.5), 81(3.2), 
79(3.9), 77(2.5), 76(4.6), 75(11.2), 73(20.0). 
The product (IV) was characterized as N-phthalimido-2-(2'-
hydroxybenzoyl)-3-anisyl aziridine. 
Yield: 65-70% Rf-value : 0.43 (P.E.:E.A., 10:3 v/v) 
M.pt. : > 250°C (P.E.-Diethyl ether) 
UV(X,„„, nm) : 298, 323 and 363. 
IR (KBr-plate, v „ „ , cm"*): 3260(OH, H-bonded), 2860 (CH, 
o o 
aromatic),2305(C-N), 1770 (amide group, ' ^ N - ^ ) , 1 6 5 0 
(C=0, H-bonded), 1600, 1560, 1430, 1310, 760, (C=C, phenyl), 
1210(N-N), 1140(C-N), 840(aziridine ring). 
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*H-NMR (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) 6: 
7.89- 7.75 (m, lOH, Ar); 7.25-6.98 (m, 2H, Ar); 6.41 (d, IH, C-
3H, J=6.6Hz); 4.15 (d, IH, C-IH, J=6.9Hz); 3.87 (s, 3//, OC/fj) 
and 1.76 (brs, IH, OH, D20-exchangeable). 
EIMS (70 eV) m/z: M*' 414(absent), 392(0.8), 382(0.6), 
282(2.5), 281(2.0), 279(2.3), 278(2.3), 270(2.1), 269(2.0), 
268(3.9), 267(1.8), 266(1.0), 265(0.9), 264(0.9), 255(1.0), 
254(1.0), 253(1.5), 252(3.9), 251(1.0), 239(0.9), 238(0.9), 
237(0.9), 214(1.2), 212(1.2), 201(0.9), 197(0.9), 165(0.9), 
163(0.9), 161(0.9), 152(1.2), 151(1.2), 149(2.1), 148(12.3), 
147(96.3), 137(0.6), 136(0.9), 135(2.1), 134(2.5), 133(2.9), 
132(1.2), 129(1.2), 122(0.9), 121(3.0), 120(0.9), 119(2.1), 
118(1.2), 117(0.9), 116(0.9), 107(0.6), 106(0.9), 105(9.3), 
104(93.0), 103(32.3), 102(0.9), 101(0.7), 99(0.7), 93(0.7), 
92(3.0), 91(2.1), 90(3.8), 89(0.9), 88(0.8), 87(0.7), 86(2.1), 
85(0.8), 84(2.5), 81(0.9), 79(0.9), 78(1.2), 77(11.5), 75(100.0), 
73(44.6). 
(ii) Reaction of simple chalcone (V) with N-amino-
phthalimide in the presence of LTA 
The mixture of an equimolar simple chalcone (V, 1.0 gm, 4 
mmol), N-aminophthalimide (0.6 gm, 4 mmol) and lead tetra-
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acetate (3.60 gm) in dichloromethane (15 ml) was carried out. 
The reaction mixture was worked-up and chromatographed as 
described previously, which furnished two products. The 
product (VI) was isolated in good yield and the product (VII) 
was in minor amount. 
The product (VI) was characterized as N-phthalimido-2-
benzoyl-3-aryl aziridine. 
Yield : 85% Rpvalue : 0.46 (P.E.:E.A., 10:5 v/v) 
M.pt. : 128-130 "C (P.E.-Diethyl ether) 
UV(X„„ , nm) : 295, 322 and 356. 
IR (KBr-pIate, VOMX, cm"*): 2910 (CH, aromatic), 1720 
(amide group, l ^ X ), 1695(C=0 str.), 2305(C-N), 1600, 
I 
1570, 1400, 1325, 760 (C=C, phenyl), 1210 (N-N), 1120 (C-N), 
860 (aziridine ring). 
*H-NMR (CDCI3, 200MHz, Temp. 25 °C, Cone. < 7-10%) 5: 
7.92-755 (m, 14H, Ar)\ 6.09(d, IH, C-3//, J=6.5Hz); 4.08(d, IH, 
C-2H, J=6.6Hz). 
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(iii) Reaction of 2'-hydroxy-4,4'-dimethoxychalcone(VIII) 
with N-aminophthalimide in the presence of LTA 
The mixture of an equimolar 2'-hydroxy-4,4'-dimethoxychalcone 
(VIII, 1.14 gm, 4 mmol), N-aminophthalimide (1.2 gm, 4 mmol) 
and lead tetra acetate (3.6 gm) in dichloromethane solvent (15 
ml) was carried out. The reaction mixture was worked-up and 
chromatographed as described previously, which furnished two 
products (IX) and (X) in good yield. 
The product (X) was characterized as N-phthaliinido-3-(2'-
hydroxyphenyl)-3-(4-methoxystyryl) oxaziridine. 
Yield : 80% Rrvalue : 0.55 (P.E.:E.A., 10:5 v/v) 
M.pt. ; 143-145°C (P.E-E.A) 
UV(X„„ , nm): 298, 318 and 356. 
IR(KBr-plate V„„, cm" )^ : 3500 (OH, H-bonded), 2980, 
2810 (CH, aromatic), 2305(C-N), 1700(amide group, X^J^ ), 
1620, 1590, 1400, 1320, 765(C=C, phenyl), 1200 (N-N), 
1125(C-N). 
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^H-NMR (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) 8: 
7.88 (d, IH, H-6', J=7.86Hz); 7.85-7.75 (m, 2H, H-V, H-4"); 
7.72(d, 2H, H-2, H-6, J=8.25Hz); 6.98 (d, 2H, H-3, H-5, 
J=8.5Hz); 6.81-6.79 (m, 4H, H-3', H-5', H-2", H-5"); 5.86 (d, 
IH, C-3H, J=16.9Hz); 4.21(d, IH, C-2H, J=16.5Hz); 3.92-
3.87(2s, 6H, 2XOCH3); 1.69 (brs, IH, OH, D20-exchangeable). 
The product (IX) was characterized as N-phthalimido-2(-2'-
hydroxy-4-methoxybenzoyl)-3-anisyl aziridine. 
Yield : 80% Rrvalue : 0.47 (P.E.:E.A., 10:5 v/v) 
M.pt. : 110-112 °C (P.E-E.A.) 
UV(A,„„, nm): 295, 322 and 361. 
IR(KBr-plate, v ^ cm-'): 3560(OH, H-bonded), 2990, 2860 
(CH, aromatic), 2305 (C-N), 1700(amide group, A 1^ ), 
1680 (C=0, H-bonded), 1645, 1600, 1580, 1415, 140U, 1310, 
775 (C=C, phenyl), 1230 (N-N), 1140 (C-N), 840(aziridine 
ring). 
' H - N M R (CDCI3, 300MHz, Temp. 25 °C, Cone. < 7-10%) S: 
7.90-7.85 (m, 5H, Ar); 1.19-l.lA (m, 6H, Ar); 6.70(d, IH, C-3H, 
J=6.6Hz); 4.13 (d, IH, C-2H, J=6.7Hz); 3.92 and 3.89 (2s, 6H, 
2XOC//3); 1.76 (brs, IH, OH, DjO-exchangeable). 
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THEORETICAL 
The heterocyclic compounds containing four nitrogen and one 
carbon atoms arranged in a fashion to constitute 5-membered 
ring with two alternate double bonds have been named as 
tetrazole. Beladin' had reported first time tetrazole derivative in 
1885.Till 1947, only 300 tetrazole derivatives were synthesized. 
By the late forties, the potential of the higher azoles in the 
fields of non-biological such as explosive, photography and 
agriculture had been realized, which led to renewed interest. 
The subsequent discovery of biological, pharmacological and 
biochemical properties of tetrazole derivatives has resulted in 
enormous development over the last many years. 
Tetrazoles are compounds of primary importance. They are 
components of many anti-inflammatory^'''*''*''' , anti-
allergic^*'*'''''^ , anti-hypertensive^*, anti-pyretic^*, analgesic^*, 
anti-microbial^*'^, anti-thrombotic^*, oral anti-diabetic,^*'^* anti-
histaminic^*,anti-convulsant^''^*,anti-cancer^'''*,anti-secretory^*, 
fungitoxic^*. tranquilizer^*, rust-preventive^^ sedative^*, 
synergic blocking action'**' diabetic nephropathy treatment^'', 
Amaranthus candatus **'* control, anti-picorna virus activity 
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related to disoxaril^** (a broad spectrum against picorna virus 
compound), potent binding affinity^' to the angiotensin II ATj 
receptor and pharmaceutical activities such as stimulants or 
depressants on CNS(e.g., Metrazole)^". Tetrazole derivatives are 
also potent stimulants of the central nervous system and are 
used clinically to counteract intoxication due to over-dosage of 
barbi-turates*. 
Many efforts have been made in past^'^ to develop new 
strategies in the preparation of tetrazole ring. An excellent 
review, touching upon almost all aspects of tetrazole chemistry 
is given by Benson*.The reaction of ketones with 2 moles excess 
of sodium azide leads to the formation of the tetrazole and urea 
derivatives in major amounts. Schimdt' has reported the 
formation of 80% tetrazole from acetone and diethyl ketone: 
^ - o 
° V 
The reaction of trimethylsilyl azide with various 
ketones'", aldehydes" and oxime esters'^ were found to be a 
versatile procedure for the synthesis of substituted tetrazoles: 
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H Rv R-CH-OH \ \ ( 
R-CHO + (CHabSiNj ^ ^ ^ / ^ + / ^^  
Where, R= Et, n-CsHn, P-O2N-C6H4, P-NC-C6H4. 
The cyclohexenyl tetrazole was also prepared by an 
alternative route. The reaction of cyclohexene with iodine and 
thallium azide in benzonitrile gave iodo-cyclohexyl tetrazole 13 
in low yield: 
PhCN 
Ph 
Nal 
I 
HMPA, 100 ''C 
Ph 
HMPA - Hexamethylphosphoramide 
14 l-(2-hydroxyalkyl) tetrazoles were synthesized in good 
yield by the reaction of epoxides with stannyl tetrazoles: 
;o -JL V—*. 
) = N 
^ ^N—SnBu3 X N 
1 _ Where, R' = H, H, Me, Ph, Ph; R' = H, H, H, H, H; R' = H, 
Me, Me, H, Me. 
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.15 The fatty ester tetrazoles along with other products were 
synthesized by the reaction of methyl octadec-4-oxo-/rfl«5-2-
enoate on treatment with excess of hydrazoic acid at room 
temperature: 
o o 
R—C—CH=CH-C—OCH3 
HN3(xx) 
BFj-etherate, Benzene 
^ 
N C—CH=CH-C-0CH3 
/ W 0 0 
N -V N II II 
N^ / R-NH—C—CH=CH—C—OCH3 
N 
II 
R-C-NH2 
1 e MeOH/OH 
O 
II 
R C—OCH3 
The reaction of a ketone with sodium azide in the 
presence of SiCU and acetonitrile gave the corresponding 
tetrazole derivative^': 
H3C 
s 
Ar / 
C=0 
NaNj/SiCU 
CH3CN 
CH3 
N- -N 
w 
.N 
N 
I 
Ph 
Ph 
N- -N 
w. 
N 
N 
I 
CH3 
A phase-transfer catalyst also used for the synthesis of 1,5-
disubstituted tetrazole 17 
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The tetrazole derivatives were prepared from nitriles 
typically involved the use of hydrazoic acid (HN3) formed in 
situ from mineral acids and sodium azide*': 
RjN.NaNa/HCl N N 
R—C=N 
120 
RjSnNj 
THF 
AKN 
THF, 
AIMe 
60 
3)3 
80° 
"C 
"C 
C 
J, TMSN3 
I 
H 
Tohiene, 80 "C 
(J) 
(2) 
(3) 
(4) 
An alkali metal azide with ZnCl2 in acetonitrile is a novel 
reagent used for the synthesis of tetrazole derivatives*'. 
cih 
NaNyZnCt 
NC-CO2B • 
^ CH3CN N 
I 
N 
H 
The reaction of steroidal ketones with excess of hydrazoic 
acid solution in the presence of boron trifluoride etherate 
resulted in the formation of their corresponding tetrazole 
derivatives along with amides . 
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Trimethylsilylazide in the presence of a Lewis acid, SnCl2 
and acetonitrile gave the corresponding tetrazole derivatives^': 
Me^ ^ Me 
w o-vr SnCh/CHjCN N- ,x MejSiNs , . • > / \ \ lewis acid . / N 
^ ^ / 
N 
Trimethylsilylazide and alkyl/aryl nitrile in the presence 
of dialkyltin oxide (R2SnO) gave the corresponding tetrazole 
derivatives^^: 
H 
I 
Ar/R-CN M 3^SiN3^  R / ^ / ~ ^ 
R2SnO(caL) \^^ ^ 
Toluene, A 
The reaction of fatty esters with bromine, anhyd. 
aluminium trichloride and sodium azide in acetonitri le gave 
the corresponding tetrazole derivatives^^. 
R—CH—CH—R 
I)CH3CN,Br2/Aici3 Br N CH, 
R - H C = C H - R ^y^^ '—1^ N - Y 
N N 
R= —(CH2)n—CH3 R=—COOCH 3 
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Hassner et af'* gave an effective and straight forward 
mechanism of the last method^"* for the synthesis of tetrazole 
derivative. It was found that the cycloaddition reaction of 
halogen to olefins, proceeding via a cyclic three-membered 
halonium ion intermediate. The main goal for the introduction 
of nitrogen functions into organic molecules led to envisage a 
pathway whereby a neutral molecule, i.e., a nitrile might act as 
a nucleophile in the opening of a halonium ion intermediate, 
which leads to a nitrilium ion. At this stage if sodium azide 
(NaNa) is added to the solution, the tetrazole is resulted and if 
moisture (i.e. H2O) is there amide is resulted. 
Mechanism: 
=CH— fc.^ —CH—-CH— 
=C—CH3 
(1) 
N=C-CH3 N ^ ^ N ^ = N ^ , -j^ N ^ N 
CH3 
+ H2C5 _ C H _ C H — _ C H - C H — I Br Br 
(tetrazole) 
— C H — C H — 
I I _ H — C H - C H — 
Br N=C—CHj l l * I I , — H C — C H — 
I Br N=C—CH3 I 
O I NH 
H OH C = 0 
I 
CHj 
(amide) 
211 
The reaction of sterically hindered nitriles reacted with an 
azide in the presence of lewis acid to give tetrazole derivatives, 
e.g. 5-substituted-lH-tetrazole(I) ^': 
I N3 
N...^  ^/ where, R = 
0) 
The cyclization of PhNCS with NaNs (molar ratio, 1:1.2) 
in water at 80-120 "'C, followed by immediate acidification of 
the reaction mixture with a mineral acid, filtration and 
crystallization from an aqueous alkaline solvent by addition of 
mineral acids to give l-phenyl-5-mercapto tetrazole(II) having 
monoclinic crystal form^*. 
HS 
Ph 
I 
^ \ 
N 
/ / 
N N 
(II) 
A new, mild and one-step method for the conversion of 
amides to tetrazoles employing triphenylphosphine, diethyl-
azodicarboxylate and trimethylsilylazide was recentrly 
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introduced. An alternate method employing trifluoromethane 
sulphonic anhydride and NaNs was used for the synthesis of a 
number of 1,5-disubstituted tetrazoles (III) from secondary 
amides. A IH-substituted tetrazole was also syntesized by this 
method from an amide with a cyanoethyl protecting group : 
N N 
N 
I 
R^  
(III) 
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DISCUSSION 
A literature survey revealed that the synthesis of tetrazole 
derivatives have not been reported in the field of flavonoid. 
With the realization of the above mentioned applications of 
these heterocycles, efforts were made towards their synthesis. 
(i) Reaction of 2'-hydroxy-4,4'-dimethoxychalcone(I) with 
sodium azide, bromine and acetonitrile in the presence of 
anhydrous AICI3 
2'-Hydroxy-4,4'-dimethoxychalcone(I) on treatment with 
bromine, NaNs and anhyd, AICI3 in acetonitrile at 0°C was 
resulted in the formation of two products II and III in good 
yield. 
FbOO H300 
OCH3 l)a%CN,Br2-Aia3 
2)NaN3 
Mshere, X=Br 0% 
N N 
Z=—NH-C-CH3 
II 
o 
I^ CX) 
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Characterization of II 
The product (II) was characterized for the molecular formula, 
Ci9Hi90N4Br, melting point 189-190°C. It gave positive 
Beilstein-test for halogen. The UV(Xmax) gave the characteristic 
peaks at 245, 323 and 355 nm. The IR-spectrum exhibited the 
characteristic bands at 3500 cm"'(OH, H-bonded), 1685 cm"' 
(C=0, H-bonded), 2305 cm-'(C-N), 1624, 1580, 1490, 1460, 
1382 cm"'(C=C,C=N, N=N), 1250, 1085, 1015, 950 cm-'(CN4 
ring) and 665 cm"' (C-Br). The 'H-NMR-spectrum observed the 
characteristic peak at S13.88, singlet for one proton, O/f-proton, 
D20-exchanged; the characteristic aromatic peaks at 67.95, 
doublet for one proton, H-6\ J=9.8Hz; 87.83, doublet for two 
protons, H-1, H-6, J=9.0Hz; 67.62, doublet for two protons, ^ -
3, / / - 5 , J=8.5Hz; 66.95, doublet for two protons, H-3\ H-5', 
J=2.5Hz; 65.46, doublet for one proton, C-3 proton, J= 8.3Hz; 
64.23, doublet for one proton, C-2 proton, J=8,5Hz; 63.95, 
singlet for six protons, 2 x OCHT, and 61.34, singlet for three 
protons, C^3 protons. On the basis of these data, product (II) 
was characterized as l-(2'-hydroxy-4'-methoxyphenyl)-2/3-
bromo-3-(4-methoxyphenyl)-2/3-(5-methyl-lH-tetrazole)-l-one. 
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EIMS was further useful in supporting the assigned 
structure. The molecular ion (M"^ ') at m/z 446/448 was absent. 
(M-l),(M-2),(M-3),(M-4),(M-5) were at m/z: 445/47, 44/446, 
443/445, 442/444, 441/445,440/442 respectively. The other 
diagnostic ions were at m/z: 367, 311, 310, 309, 308, 307, 
294/296, 247, 246, 215, 214, 201, 199, 189, 188, 187, 186, 185, 
111, 109, 107, 97, 85, 84, 83, 81,etc. shown in scheme 1. 
Characterization of III 
The product (III) was characterized for the molecular formula, 
Ci9H2o05NBr, melting point 208-209°C. It gave positive 
Beilestein-test for halogen. The UV(^max) observed at 298, 
332, 337,348 and 379 nm. The IR-spectrum gave the 
characteristic peaks at 3490 cm"' (OH,H-bonded), 3320 cm'' 
o 
(NH), 1710 cm-' (-NH-C-), 1675 cm*' (C=0,H-bonded), 2305 
cm-'(C-N), 1635, 1605, 1580, 1490, 1460, 1370, 1340 cm'' 
(C=C, C-N), 665 cm'' (C-Br). The 'H-NMR-spectrum observed 
a peak at 58.4, singlet for one proton, O/T-proton, D2O-
exchanged; the characteristic aromatic peaks at 68.2, doublet for 
one proton, H-6', J =9.6Hz; 57.96, doublet for two protons,/f-2, 
H-6, J=9.1Hz;57.92, doublet for two protons, H-3,H-5, J=8.9Hz; 
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67.1, doublet for two protons. H-3', H-5', J=5.5Hz; 66.67, 
singlet for one proton, Ni/-proton, slow D20-exchanged; 65.34, 
doublet for one proton, C-3 proton, J=10.0Hz; 64.20, doublet for 
one proton, C-2 proton, J=9.5Hz; 84.1-3.96, two singlet for six 
protons, 2 x OCi/3 protons and 82.17, singlet for three protons, 
C//3 protons. On the basis of these data, product (III) was 
characterized as l-(2'-hydroxy-4'-methoxyphenyl)-2/3-bromo-3-
(4-methoxyphenyl)-2/3-acetamide-l-one. 
EIMS was further useful in supporting the structure. The 
molecular ion (M^') was at m/z 421/423, (M+1), (M-l),(M-2) at 
m/z: 422/423, 420/422, 419/421 respectively. The other 
diagnostic ions at m/z: 363/365, 296(1.6), 281/241, 230, 222, 
215, 214, 213, 212, 211, 201, 199, 188, 178, 160, 152, 132, 118, 
116, 102,etc. shown in scheme 2. 
(ii) Reaction of 2'-hydroxy-4,4',6'-trimethoxychalcone(IV) 
with sodium azide, bromine and acetonitrile in the 
presence of anhydrous AICI3 
2'-Hydroxy-4,4',6'-trimethoxychalcone(IV) on treatment of 
NaNs, bromine and anhyd. AICI3, acetonitrile at 0°C, was 
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resulted in the formation to two isolated products V and VI in 
good yield. 
0CH3 
Q^j^^ l)CH3CN.Br2-AlCli <^ 
2)NaN3 
where, X=-Br CHj 
N N 
OCH3 
OCH3 
OCH3 
Z= —NH-C-CH3 
II 
o 
Characterization of V 
The product (V) was characterized for the molecular formula, 
C2oH2i05N4Br, melting point 70-71°C. It gave positive Beilstein 
test for halogen. The UV(?tniax) gave the characteristic peaks at 
295, 322, 358, 377 and 382 nm. The IR-spectrum exhibited 
characteristic bands at 3500 cm"' (OH, H-bonded), 1695 cm'' 
(C=0, H-bonded), 2305 cm'* (C-N), 1635, 1600, 1585, 1490, 
1450 cm'' (C=C, C=N, N=N), 1250, 1095, 1075, 960 cm''(CN4 
ring), 665 cm"'(C-Br).The 'H-NMR-spectrum observed the 
characteristic peak at 58.08, singlet for one proton, 0//-proton, 
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D20-exchanged; the characteristic aromatic peaks at 57.7, 
doublet for two protons, H-2, H-6, J=8.74Hz; 67.5, doublet for 
two protons, H-3, H-5, J=7.4Hz; 86.93, doublet for two protons, 
H-3', H-5', J=2.5Hz; 55.62, doublet for one proton, C-3 proton, 
J=6.5Hz; 54.85, doublet for one protons, C-2 proton, J=7.0Hz; 5 
3.99-3.90, three singlet for nine protons,3 x OCH3 protons and 
51.34, singlet for three protons,Ci/3 protons. On the basis of 
these data, product (V) was characterized as l-(2'-hydroxy-4',6'-
dimethoxyphenyl)-2/3-bromo-S-(4-methoxyphenyl)-2/3-(5-
methyl -1 H-tetrazole)-1 -one. 
Characterization of VI 
The product (VI) was characterized for the molecular formula, 
C2oH2206NBr, melting point 98-100°C.It gave positive 
Beilstein-test for halogen. The IR-spectrum gave the 
characteristic peaks at 3360 cm'' (OH, NH),1735 cm'' (amide 
group), 1686 cm"' (C=0,H-bonded), 2305 cm"' (C-N), 1635, 
1620, 1595, 1460, 1395 cm"' (C=C, C-N), 665 cm"' (C-Br).The 
'H-NMR-spectrum observed a peak at 510.1, singlet for one 
proton, 0//-proton, D20-exchanged; the characteristic aromatic 
peaks at 57.85, doublet for two protons, H-2, H-6, J=6.5Hz; 
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57.33-7.26, broad singlet for three protons, / / - 3 , H-5,CHCh; 
56.95, doublet for two protons, H-3', H-5', J=5.6Hz; 65.87, 
doublet for one proton, C-3 proton, J=10.5Hz; 64.9, singlet for 
one proton, N/f-proton, slow D20-exchanged; 64.54, doublet for 
one proton, C-2 proton, J= 10.5Hz; 64.0-3.77, three singlet for 
nine protons, 3 x OC//3 protons ; 62.17, singlet for three 
protons, CH2 protons. On the basis of these data, product (VI) 
was characterized as l-(2'-hydroxy-4',6'-dimethoxyphenyl)-2/3-
bromo-3-(4-methoxyphenyl)-2/3-acetamide-l-one. 
(iii) Reaction of 2'-hydroxy-4-i]iethoxychalcone (VII) with 
sodium azide, bromine and acetonitrile in the presence 
of anhydrous AICI3 
2'-Hydroxy-4-methoxychalcone (VII) on treatment of NaNa, 
bromine and anhyd. AICI3 in acetonitrile at 0°C was resulted in 
the formation of two isolated products VIII and IX in good 
yield. 
. O H 
DC H j 1) C H j C N . B r ^ - A l C l j ^ 
2 ) N a N 3 
N N 
C H . 
C H , 
Z = — N H - C - C H 3 
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Characterization of VIII 
The product (VIII) was characterized for the molecular formula, 
Ci8Hi703N4Br, melting point 142-144°C.It gave positive 
Beilstein-test for halogen. The UV(Xmax) gave the characteristic 
peaks at 295, 324, 355 and 385 nm. The IR-spectrum exhibited 
the characteristic bands at 3490 cm"' (OH, H-bonded), 1695 cm"' 
(C=0, H-bonded), 2305 cm"' (C-N), 1645, 1630, 1605, 1595, 
1495, 1400 cm"'(C=C, C=N, N=N), 1345, 1260, 1070, 960 cm"' 
(CN4 ring), 665 cm"'(C-Br). The 'H-NMR-spectrum gave the 
characteristic peak at 813.7, singlet for one proton, Oi/-proton, 
D20-exchanged; the characteristic aromatic peaks at 57.96, 
double-doublet for one proton, H-6', J=10.8, 2.1Hz; 67.86, 
doublet for two protons, H-2, H-6, J=8.7Hz; 87.75, multiplet for 
one proton, H-4'; 87.65, doublet for two protons, H-3, H-5, 
J=8.9Hz; 86.96, doublet for two protons, H-3', H-5', J=8.86Hz; 
85.36, doublet for one proton, C-3 proton, J=8.0Hz; 84.1, 
doublet for one proton, C-2 proton, J=7.6Hz; 83.90, singlet for 
three protons, OCH^ protons and 81.35,singlet for three protons, 
CHs protons. On the basis of these data, product (VIII) was 
characterized as l-(2'-hydroxyphenyl)-2/3-bromo-3-(4-methoxy-
phenyl)-2/3-(5-methyl-l H-tetrazole)-] -one. 
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Characterization of IX 
The product (IX) was characterized for the molecular formula, 
Ci8H,804NBr, melting point 158-159°C. It gave positive 
Beilstein-test for halogen. The IR-spectrum gave the 
characteristic peaks at 3520 cm'' (OH, H-bonded), 3360 cm"' 
(NH), 1700 cm-' , ?^ . ,1685 cm'' (C=0,H-bonded), 2305 
^ ' (-NH-C-) 
cm'' (C-N), 1645, 1635, 1605, 1590, 1490, 1460, 1345 cm'' 
(C=C,C-N), 665 cm'' (C-Br). The 'H-NMR-spectrum observed 
peak at 513.7, singlet for one proton, 0//-proton, D2O-
exchanged; the characteristic aromatic peaks at 68.18, double-
doublet for one proton, H-6', J=10.5, 2.5Hz; 58.10, doublet for 
two protons, H-2, H-6, J=8.9Hz; 68.0, multiplet for one proton, 
H-4'', 67.67, doublet for two protons, H-3, H-5, J=9.0Hz; 67.10, 
doublet for two proton, H-3\ H-5', J=8.7Hz; 65.37, doublet for 
one proton C-3 proton, J=8.5 Hz; 65.33, singlet for one proton, 
N//-proton, slow D20-exhcanged; 64.2, doublet for one proton, 
C-2 proton, J=8.6Hz; 53.97, singlet for three protons, OCi/3 
protons;62.03, singlet for three protons, CH2 protons. On the 
basis of these data, product (IX) was characterized as l-(2'-
hydroxyphenyl)-2/3-bromo-3-(4-methoxyphenyl)-2/S-acetamide-
1-one. 
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Anti-microbial activity 
The compounds (I, II, III,IV and V) were screened at 250-
500nM concentration for its anti-microbial activity against gram 
positive bacteria such as Staphylococcus aureus and Basillus 
sp. and gram negative bacteria such as E^ coli , Pseudomonas sp. 
and Salmonella paratyphi. These compounds are shown 
maximum antibacterial activity against gram positive strain 
(i.e.Basillus sp.) as it almost reduced lOOfold bacterial count, 
which gave the better result to their corresponding chalcones. 
The Staphylococcus aureus strain is also sensitive to these 
compounds with an exception that of III compounds (Table I). 
Among gram negative, Pseudomonas sp. showed 
significant reduction of cell numbers in the presence of 
compound IV while other compounds showed moderate type of 
inactivation. 
All these compounds are equally good for antibacterial activity 
.The results are shown in Table I as the viable count of these 
cells after (A) and before (B) treatment with I, II, III, IV and V 
organic compounds. Further studies are in progress. 
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EXPERIMENTAL 
(i) Reaction of 2'-hydroxy-4, 4'-dimethoxychalcone (I) with 
bromine, sodium azide and acetonitrile in the presence 
of anhydrous AICI3 
In a 100 ml round bottom flask, bromine (3.96 gm, 3.94 ml, 2 
mmol) was added to a well stirred and cooled at 0°C solution of 
2'-hydroxy-4,4'-dimethoxychalcone (I, 0.56 gm, 2 mmol) and 
anhydrous aluminum trichloride (2.68 gm, 2 mmol) in 
acetonitrile (2 ml). On complete addition, the reaction mixture 
was further stirred for 30 minutes and allowed to attain the 
room temperature. Sodium azide (1.43 gm, 2 mmol) was added 
portion wise in the reaction mixture and stirred for 5 hrs. TLC 
monitoring, the reaction mixture was filtered. The filtrate was 
diluted with water and extracted in dichloromethane (3 x 40 ml). 
The combined organic layer was washed with brine solution (30 
ml), water (3 x 40ml) and dried over anhydrous Na2S04. On 
concentration, the tic showed five products. The two major 
products were isolated by column chromatography on silica gel 
(60-120 mesh) with petroleum ether: ethyl acetate (95:5 v/v) as 
eluent. The products were recrystallized in ethyl acetate: 
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alcohol (5:2 v/v) in quantitative yield. The product (II) was 
characterized as l-(2'-hydroxy-4'-methoxyphenyl)-2/3-bromo-3-
(4-methoxyphenyl)-2/3-(5.-methyl-lH-tetrazole)-l-one. 
Yield : 70-75% Rrvalue : 0.60 (P.E.:E.A, 12:5 v/v) 
M.pt. : 189-190*C (P.E-E.A) 
Beilstein-test for halogen: Positive 
UV (X„„, nm) : 295, 323 and 355. 
IR (KBr-plate, v „ „ , cm'*): 3500(OH, H-bonded), 2900 (CH, 
aromatic), 1685(C=0, H-bonded), 2305(C-N), 1624, 1580, 1490, 
1460, 1382, 1342 (C=C, C=N, N=N), 1250, 1120, 1085, 1015, 
950(CN4 ring characteristic), 665(C-Br). 
' H - N M R ( CDCI3, 300MHz, Temp.25°C, Cone. <7-10%) 5: 
13.88 (S, 1H, OH, DjO-exchangeable); 7.95 (d, IH, H-6', J= 
9.8Hz); 7.83 (d, 2H, H-2, H-6, J=9.0Hz); 7.62 (d, 2H, H-3, H-5, 
J=8.8Hz); 6.95 (d, 2H, H-3', H-5', 3=2.5 Hz); 5.46 (d, IH, C-3H, 
J=8.3Hz); 4.23 (d, IH, C-2 H, J=8.5Hz); 3.95(s, eU^OCH^); 1.34 
(s, 3H, C//3). 
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EIMS (70 eV) m/z: M"'"446/448 (absent), (M-1) 445/447, (M-2) 
444/446, (M-3) 443/445, (M-4) 442/444, (M-5) 471/443 (M-6) 
440/442 (2.1), 439(7.8), 429(1.3), 428(1.1), 427(2.3), 426(0.9), 
424(1.0), 413(1.3), 412(0.9), 411(2.3), 410(0.9), 409(1.3), 
399(0.3), 398(0.9), 397(0.5), 396(0.4), 395(0.3), 385(0.3), 
383(0.9) 381(0.5), 369(0.4), 367(0.4), 360(0.4), 355(0.6), 
337(3.9), 336(1.8), 335(7.8), 334(2.0), 333(3.8), 331(0.9), 
319(0.9), 317(0.9), 311(5.4), 310(11.5), 309(11.2), 308(21.5), 
307(5.4), 306(10.5), 296(0.8), 294(3.0), 292(2.5), 291(3.8), 
289(3.6), 279(0.3), 275(0.5), 273(0.6), 268(0.4), 267(1.5), 
266(1.5), 265(3.0), 264(0.5), 263(1.3), 261(0.3), 260(0.3), 
259(0.3), 248(2.3), 247(3.0), 246(3.5), 245(0.6), 241(3.8), 
239(4.1), 237(0.5), 235(0.5), 229(0.5), 228(1.1), 226(10.9), 
223(0.5), 221(0.6), 220(0.6), 217(0.3), 216(0.4), 215(10.8), 
214(100.0). 213(11.9), 212(77.0), 211(1.0), 210(0.9), 202(0.8), 
201(11.7), 200(1.5), 199(23.0), 198(0.9), 197(11.7), 195(0.9), 
188(1.1), 186(1.5), 185(0.3), 182(0.6), 179(0.5), 172(0.6), 
171(1.5), 169(1.5), 167(2.1), 166(1.5), 161(0.6), 160(13.0), 
159(13.0), 159(0.7), 157(0.8), 152(1.1), 151(0.9), 150(0.9), 
145(0.9), 143(0.7), 141(0.3), 139(3.0), 138(0.3), 137(0.8), 
135(0.3), 133(0.4), 132(4.7), 131(0.7), 129(0.8), 125(0.6), 
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123(0.3), 119(0.9), 118(0.8), 117(1.2), 113(0.6), 111(0.3), 
107(0.9), 105(0.9), 103(0.8), 102(1.1), 101(0.6), 99(0.9), 
98(0.5), 97(0.9), 91(0.6), 90(1.2), 89(9.3), 88(0.4), 87(0.4), 
86(3.9), 83(3.9), 82(1.8), 79(1.0), 78(0.5), 77(4.7), 76(2.3), 
73(3.8). 
The product (III) was characterized as l-(2'-hydroxy-4'-
methoxyphenyl)-2/3-bromo-3-(4-methoxyphenyl)-2/3-acetamide-
1-one. 
Yield: 65-70% Rpvalue: 0.73 (P.E.-E.A, 12:5 v/v) 
M.pt. : 208-209°C (P.E-Acetone) 
Beilstein-test for halogen: Positive 
UV(X„„, nm) : 298, 332, 348 and 379 
IR (KBr-plate,"v„„, cm-^): 3490(OH, H-bonded), 3300 (NH), 
o 
2865(CH, aromatic), 1710 ( - N H - C - ) , 1 6 7 5 ( C = 0 , H - b o n d e d ) , 2305, 
1635, 1605, 1580, 1490, 1460, 1370, 1340 (C=C, C-N, phenyl), 
665(C-Br). 
*H-NMR (CDCI3, 300MHz, Temp.25°C, Conc.< 7-10%) 6: 
8.40(s, IH, OH, DjO-exchangeable); 8.2 (d, IH, i/-6' , J=9.6Hz); 
7.96 (d, 2H, H-1, H-6, J=9.1Hz); 7.92 (d, 2H, / / - 3 , H-S, 
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J=8.9Hz); 7.1 (d, 2H, H-3', H-5', J=5.5Hz); 6.67 (s, IH, Ni/, 
DjO-exchangeable); 5.34(d, IH, C-IH, J=10.0Hz); 4.2 (d, IH, 
C-2//, J=9.5Hz); 4.1-3.96 (2s, 6H, IxOCH^^); 2.17 (s, 3H, CH^). 
EIMS (70eV) m/z: M^-421/423(1.5), (M+1) 422/424(0.4), 
(M-1) 420/422(0.4), (M-2) 419/421(0.7), 413(1.5), 412(0.9), 
3411(2.30), 409(0.9), 408(1.3), 399(0.8), 398(0.8), 397(1.5), 
396(1.0), 295(0.9), 394(0.5), 385(0.6), 383(1.5), 381(0.9), 
369(0.7), 367(0.6), 362(0.5), 359(0.5), 355(0.9), 353(0.5), 
337(4.6), 336(2.4), 335(2.4), 317(2.3), 311(5.4), 310(11.5), 
309(11.4), 308(21.5), 307(5.4), 306(10.4), 296(1.6), 294(3.1), 
292(2.8), 291(3.9), 290(0.5), 281(3.8), 279(0.5), 276(1.2), 
275(0.6), 274(1.5), 268(0.9), 266(2.7), 265(2.5), 264(3.1), 
263(0.5), 262(2.6), 261(0.3), 260(0.3), 248(2.3), 247(2.9), 
246(3.9), 245(1.2), 241(3.9), 239(4.1), 237(1.2), 235(0.6), 
229(0.5), 228(0.2), 227(2.9), 223(0.3), 222(0.4), 221(0.7), 
217(0.4), 216(0.5), 215(10.8), 214(77.5), 213(13.5), 212(100.0), 
211(1.2), 210(0.9), 202(0.7), 201(11.6), 200(3.9), 199(22.9), 
198(3.2), 197(10.7), 195(0.9), 188(0.9), 187(0.6), 186(1.2), 
185(0.5), 179(0.5), 172(0.8), 171(3.3), 169(3.3), 167(3.2), 
166(1.3), 161(0.6), 160(13.0), 159(1.2), 157(1.2), 152(2.1), 
151(0.9), 150(0.9), 145(1.0), 143(0.6), 141(0.3), 139(3.4), 
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138(0.6), 133(6.6), 132(5.6), 131(0.7), 128(1.1), 127(0.3), 
118(3.2), 117(3.6), 116(3.5), 113(0.9), 111(0.9), 105(0.9), 
103(0.8), 102(1.3) 101(0.5), 99(0.9), 98(0.6), 97(0.9) 91(1.1), 
90(3.9), 89(9.2), 85(4.9), 83(4.9), 82(2.9), 79(3.9), 78(0.5), 
77(4.6), 76(2.3), 73(4.6). 
(ii) Reaction of 2'-hydroxy-4,4',6'-trimethoxycbalcone(IV) 
with bromine, sodium azide and acetonitrile in the 
presence of anhydrous AICI3 
To a well stirred and cooled at 0°C solution of the compound 
(IV, 0.6 gm, 2 mmol) and anhydrous aluminum trichloride (2.68 
gm, 2 mmol) in acetonitrile (20 ml), bromine (3.96 gm, 3.94 ml, 
2 mmol) was added. After 30 minutes, NaNj (1.43, 2 mmol) was 
added in portion to the reaction mixture at room temperature 
and further stirred for 5 hrs. The reaction mixture was worked 
up and chromatographed on silica gel as described above, which 
gave isolated product (V) in good yield and characterized as 1-
(2'-hydroxy-4\6'-dimethoxyphenyl)-2/3-bromo-3-(4-methoxy-
phenyl)-2/3-(5-methyl-lH-tetrazole)-l-one. 
Yield : 65-70% Rpvalue :0.62 (P.E.:E.A, 2:1 v/v) 
M.pt. : 70-71°C (P.E. - E.A) 
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Beilstein-test for halogen: Positive 
UV(X„„, nm) : 295, 322, 358, 377 and 382. 
IR (KBr-plate, v „ „ , cm-*): 3500(OH, H-bonded), 2860 (CH, 
aromatic), 1695(C=0, H-bonded), 2305, 1635, 1600, 1585, 
1490, 1450, 1380, 1345(C=C, C=N, N=N), 1250, 1095, 1075, 
1015, 960(CN4 ring characteristic), 665( C-Br). 
*H-NMR (CDCI3, 200MHz, Temp. 25°C, Conc.< 7-10%) 6: 
8.08 (s, IH, OH, DjO-exchangeable); 7.7 (d, 2H, H-2, H-6, 
J=8.74Hz); 7.5 (d, 2H, H-3, H-5, J=7.4Hz); 6.93(d, 2H, H-3'.H-
5', J=2.5Hz); 5.62(d, IH, C-3H, J=6.5Hz); 4.85 (d, IH, C-2 H, 
J=7.0Hz); 3.99-3.90 (3s, 9H, 3XOC//3); 1.34 (s, 3H, C//3). 
The product (VI) was isolated in good yield and characterized as 
l-(2 '-hydroxy-4', 6 '-dimethoxyphenyl)-2/3-bromo-3-(4-methoxy-
phenyl)-2/3-acetamide-l -one. 
Yield : 65% Rrvalue : 0.71 (P.E.: E.A, 2:1 v/v) 
M.pt. : 98-100°C (P.E-E.A) 
Beilstein-test for halogen: Positive 
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IR(KBr-plate, v „ „ , cm-') : 3360(NH, OH, H-bonded), 2865 
(CH, aromatic), 1735 o ,1686 (C=0, H-bonded), 2305, 
(-NH-C—) 
1635, 1620, 1595, 1460, 1395, 1365 (C=C, C-N), 665 (C-Br). 
^H-NMR (CDCI3, 200MHz, Temp. 25°C, Coiic.<7-10%) 6: 
10.1 (s, IH, OH, DzO-exchangeable); 7.85 (d, 2H, H-2, H-6, 
J=6.5Hz); 7.33-7.26 (brs, 3H, / / - 3 , H-5, Ci/Clj); 6.95(d, 2H, H-
3', H-5', J=5.6Hz); 5.87(d, IH, C-3H, J=10.5Hz); 4.9 (s, IH,-
Ni/, DjO-exchangeable); 4.54 (d, IH, C-2H, J=10.5Hz); 4.06-
3.77 (3s, 9H, 3xOCi/3); 2.17 (s, 3H, Ci/3). 
(iii) Reaction of 2'-hydroxy-4-methoxychalcone (VII) with 
bromine, sodium azide and acetonitrile in the presence 
of anhydrous AICI3 
To a well stirred and cooled at 0°C solution of compound (VII, 
0.5 gm, 2 mmol) and anhydrous aluminum trichloride (2.68 gm, 
2 mmol) in acetonitrile (20 ml), bromine (3.96 gm, 3.94 ml, 2 
mmol) was added. After 30 minutes, NaN3 (1.43 gm, 2 mmol) 
was added in portion to the reaction mixture at room 
temperature and further stirred for 5.0 hrs. The reaction mixture 
was worked up and chromatographed over silica gel as described 
above, which gave the isolated product (VIII) in good yield and 
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characterized as l-(2'-hydroxyphenyl)-2/3-bromo-S-(4-methoxy-
phenyl)-2/3-(5-methyl-lH-tetrazole)-l-one. 
Yield : 70% Rrvalue : 0.63 (P.E.: E.A, 2:1 v/v) 
M.pt. : 142-144°C (P.E.-E.A.) 
Beilstein test for halogen: Positive 
UV(X„„, nm): 295, 324, 355 and 385. 
IR(KBr-plate, v „ „ , cm-') : 3490 (OH, H-bonded), 2880 (CH, 
aromatic), 1695(C=0,H-bonded), 1645, 1630, 1605, 1595, 1580, 
1495, 1455, 1400, 1345 (C=C, N=N, C=N), 1260, 1105, 1070, 
1015, 960 (CN4 ring characteristics), 665(C-Br). 
' H - N M R (CDCI3, 300MHz, Temp.25°C, Coiic.< 7-10%) 6: 
13.7(s, IH, OH, DjO-exchangeable); 7.96 (dd, IH, H-6', J=10.8, 
2.1Hz); 7.86 (d, 2H, H-2, H-6, J=8.7Hz); 7.75 (m, IH, //-4'); 
7.65 (d, 2H, H-3, H-5, J=8.9Hz); 6.96 (d, 2H, H-3', H-5', 
J=8.86Hz); 5.36(d, IH, C-3H, J=8.0Hz); 4.2(d, IH, C-2H, J=7.6 
Hz); 3.90 (s, 3H, OCi/3); 1.35(s,3H, C//3). 
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The product (IX) was isolated in good yield and characterized as 
l-(2'-hydroxyphenyl)-2/3-bromo-3-(4-methoxyphenyl)-2/S-aceta-
mide-1-one. 
Yield : 65-70 % Rpvalue : 0.74 (P.E.:E.A., 2:1 v/v) 
M.pt. : 158-159 °C (P.E.-E.A.) 
Beilstein-test for halogen: Positive 
IR(KBr-plate, •v„„, cm-*) : 3520(OH, H-bonded), 3360(NH), 
o 
2920(CH, aromatic), 1700 (-NH-C-) ,1685(C=0, H-bonded), 
2305, 1645, 1635, 1605, 1590, 1585, 1490, 1460, 1405, 1345 
(C=C, C-N, phenyl), 665 (C-Br). 
*H-NMR (CDCI3, 300MHz, Temp. 25°C, Conc.<7-10%) 6: 13.7(s, IH, 
OH, DjO-exchangeable); 8.18 (dd, IH, H-6', J=10.8, 2.5Hz); 8.10 (d, 2H, H-
2, //-6, J=8.9Hz); 8.0 (m, IH, HA')\ 1.61 (d, 2H, H-l, H-5, J=9.0Hz); 7.10 
(d, 2H, H-3\ //-5',J=8.7Hz); 5.37(d, IH, C-3H, J=8.5Hz); 5.33(s, IH, N//, 
DzO-exchangeable); 4.2 (d, IH, C-2H, J= 8.6Hz); 3.97 (s, 3H, OC//3); 2.03 
(s, 3H, CH2). 
Anti-microbial activity 
Salmonella paratyphi (-ve), Staphylococcus aureus (+ve), 
Basillus S£.(+ye), Pseudomonas s£. (-ve) and Escherichia coli 
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(-ve) were taken to study (the biological activity of different 
preparation of organic compounds). 
These cells were grown in nutrient medium at 37°C for 
overnight. Equal amount of culture and compound were mixed 
together followed by inoculation and incubation at 37°C for one 
hour. After the treatment, cells were subjected to undergo viable 
count by spread plate method on to the agar plates were 
incubated at 37°C for overnight. After spreading a colony of 
strains were appeared and were compared with the control count 
in colony forming unit per ml (cfu/ml). 
237 
REFERENCES 
1. J.A.Beladin, 5er, 18, 1544(1885). 
2. (a) Babul CDutta, Susanta K.Borthakur and Birendra N. Goswami, J. 
Ind. Chem. Soc, 76, 565-568(1999); (b) CA, 120, 106884e(1994); (c) 
CA, 111, 73343r(1994); (d) CA, 125, P.58518^(1996); (e) CA, 125, 
292952,(1996); (f) CA , 122, P.15094,(1995); (g) CA, 122, P256721y 
(1995); (h) CA, 119, 85413le(l993); (i) CA. 116, P128935q(1992); 0) 
CA 116, P151775w, P214505K1992); (k) CA, 128, P75406g (1998). 
3. (a) P.C.Sarkar and S.C.Agarwal, Ind. J. Chem., 34B, 1080-
1082(1995); (b) CA, 103 22598y(1985); (c) CA, 103, 6346j (1985). 
4. R.N.Butler, Adv. Heterocyclic Chem., 21,323(1977). 
5. Beckman, Pharmacology, 2°^  ed. Saunders, Philadelphia, p, 318 
(1961). 
6. J. Moural and K. Gyhora, Collect. Czech. Chem. Commun., 35, 2018 
(1970). 
7. H.Singh, R.K.Malhotra and N.K.Luhadiya, J. Chem. Soc, Perkin 
Trans I, 1480(1974). 
8. F.R.Benson, Chem. Rev., 41, 1 (1947). 
9. K.F.Schimdt, US. Pat.. 1, 599, 493; CA, 20, 3460(1926). 
10. K.Nishiynma, A.Watarabe; Chem. Letts. , 455 (1984). 
11. K.Nishiyama, M.Oda and A.Watanabe, Tetrahedron, 43, 693 (1987). 
12. K.Nishiyama and I.Miyata, Bull. Chem. Soc. Jpn., 58, 2419 (1985). 
13. R.E.Cambie, R.C.Hayword, P.S.Rutledge, P.T.Smith and 
P.D.Woodgate, J. Chem. Soc. Perkin Trans 1, 840(1976). 
238 
14. M.Casey, C.J.Moody and C.W.Rees, Ibid., 8, 1933(1984). 
15. J.Mustafa, M.S.Ahmad Jr., A.Rauf & S. M.Osman, J. Am. Oil 
Chemists. Soc, 61, 555 (1984). 
16. S. Abdel-Aziz El-Ahl, Saad SElmorsy, Hanan Soliman and Fathy A. 
Amer, Tetrahedron Letts., 36, 7337-7340 (1995). 
17. Cy4,126,131425(1997). 
18. Bret E.Huff and Michad A.Staszak, Tetrahedron Letts.. 34, 8011-
8014(1993). 
19. CA, 126, P 89377u(1997). 
20. (a) M.S.Ahmad, I.A.Ansari, S.A.Ansari and G.Moinuddin, Ind. J. 
Chem., 24B, 664-666(1985); (b) Shafiullah, S. Ahmad and 
LH.Siddiqui, Ind. J. Chem., 12B, 1136-1137 (1988). 
21. C ^ 101, 54989b( 1984). 
22. Steve J.Wittenberger and B.Gregoiy Donner, J. Org.Chem., 58, 
4139-4141 (1993). 
23. R.Agarwal, A.Rauf, M.Ahmad and S.M.Osman, Jnd. J. Chem., 28B, 
175-177(1989). 
24. (a) A.Hassner and C.Heathcock, Tetrahedron Letts., 25, 21255 
(1964); (b) A.Hassner and L.A.Levy, J. Am. Chem. Soc, 87, 
4203(1965); (c) A. Hassner, L.A. Levy and R. Gault, Tetrahedron 
Letts., 27,3119-3123(1966). 
25. Chem. Abstr., 13, P33652s(1996). 
26. CA, 12, P29767v(1996). 
27. C^120, 134385j(1994). 

